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o h
As an integral step in a- comprehensive, four year longitudinal ,

analys:.s of concept developmenj:, a. ser:.' of logical concept tasks based
. upon Piagetian theory, and suitable for administration to individuals

five years of age_or older; aredescribed. The. developmental focus was
the loglcal groupements associated with the concrete operations perlod
of middle~childhood, primary &ddition of classes, secondary addition of
classes, bi-univocal multiplication of classes, co-univocal multlpllcatlon

of classes, addition of asymmetrical relations, addition of symmetrical rela-

tions, bi-univocal multiplication of relations, and co-univocal multiplica- p

tion of relations, respectlvely. Sixty-four binary choice items were . )
devised; one half of these assessed the operation of logical comp051tlon

while the remainder assessed the inverse operation (classificatory gases)

and reciprocal operatlon (relations cases). In addition,, compllmentary X

concrete operations tasks, adapted ﬁrom.the procedures of prev1ous normative .
investigations, were admlnlstered., ‘These 1ncluded dichotomous sorting, some- ,
all understandlng, class 1nclusaon, cardlnallty, comblnatorlal reasoning,.

serial ordering, addition, and correspondence, transitive 1nference, and -

‘conservation of length, weight, and number. , ] ,
A sample of 180 children (equal numbers of klndergarten, and third ' .

and sixth grade male and female subjects) received the concept task

series. Slgnlflcant sex, differences and order of presentatlon effects ’

were generally absent. Ap anticipated, grade-level main effects were ' '
significant for the great majority of the tasks (the only exceptxon was

length transitivity), Initial psychometric analyses utlizing coefficient

alpha (Hoyt reliability coefficients and associated” standard errors of >,
measuremsnt) indicated a generally satisfactory level of internal consistency
.for the present task series. The Hoyt rellablllty values for the various
groupements compaxisons (including a separate sample/ of Canadian children)
ranged from .62 to .91l. It was concluded that the goncept task series provides .,
a generally relgable assessment of lelcal reasénlng during the middle-

-

childhood years. v, ‘ A / . C
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The purpose of th1s paper is to present a resume of a Plagetlan
concrete operations task array wh1ch is currently undergoing developMent
and evaluation. ,(These task formats were des1gned for utlllzation in an
ongoing longitudlnal study o ¢hildren's ‘cognitive development and con-
cept learning (Hooper & Klausmeler, 1973) . It-is hoped that a detalled
report of the theoretical rationale, psychometrlc characterlstlcs, and
gdministrative procedures will enabde other researchers to cons1der the -

" employment of' these peasures as indices of Plagetlan ‘logical thought

during the middle childhood years. , ¢

. In conjunctlon with a series’'of conpcept tasks denlved from the
Conceptual Learning and Devel@pment»(CLD) model fkrausmeler, Ghatala,

& Frayer, 1974), the present array of Piagetian measures is the focus . »
of a longitudinal assessment of children aged 5 to 15 years. Repre- ’ P
sentative samples/of kindergarten, third, and sixth grade children (30 \
boys,and 30 girlé at each age-grade level) from a school system in a

‘ Midwestern city (1972 population: 35,729) were initially assessed in'

the spring of 1973. The 156.continuing participants wagre retested in
the spring of 1974, The 1975 core longitudinal sample consisted df 146 . :

. subjects. In addition, testing effect contrbl groups (N = 24+ at each grade - v

leveln were drawn from the orlglnal cohort samples and tested ‘initially in.

1974, while separate control samples were employed in 1975. The general s
~sampling~-assessment design is presented in Table 1. All the children also o .
received a series of group administered concept tasks derived from, the CLD ;
model dealing with mathematics (equilateral triangle), language (noun), and ¢ ° .

sc1ence (tree and cuttlng tool). -~ '> ) o

The detailéd theoret1cal ratlonale underlylng the present Piagetian
task series has been previously discussed (e.g., Brainerd, 1972, 1973a, .
1973b Brainerd & Hooper, 1975; Flavell‘ 1963; Hooper & Klausmeier, 1973;
Inhelder & Piaget, 1964; Kofsky, "1963, 1966; Piaget, 1960, 1970a, 1972; .
Weinreb & Brainerd, 1975). Reports .detailing the initial research ' :
results arecurrently in progre (e. g., Dlnoff 975; Gonchar, 1975; .
Hooper, éyinton, & Sipple, 1978; Tonid o(a Hooper), 1975) " The background . -
discussion presented here wil] therefoye} of necessity, be brief. ,

For Plaget the process whereby the individual acquires knowledge con- .
cexrning externdl objects (including sotlal objects), himgelf, and salient T .
self/object interxelationshiips is an 1hev1table prodact of a dialectical .
1nteract10nlst systeh (piaget, 1?70a, l970b). The 1nd1v1dua1 s actions -
are the-basis,for the realization of self and the constfuction of the . .
external world thus neither component can be defined independently.of the )
other since the changing structure of each 1is mutually dependent upon the
dialectical perspective. Plaget defines 1ntelllgence, the highest form of ~
biological adaptaticn, as follows: - . . -
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Cohort&
1967

. .
1967

<1967

1967°
1964
L)
1964
1964 -

1964

196

- 19¢1-

»

. -

. > L4
(Table entries are approximate mean ages)

Time of Measurement ; )

’

‘1973 1975 1976 -y

1974

6 N="20)—>7 (N= 48)—> 8 (N'= 46)—p 9
[Kindergarten] ;

7 0N = 24) -

8 (N = 21) : .

. . ., : .
9 (N = 60)~—» 10 (N 54) — 11 (N = 50)—p 12 '
* [Third ‘Grade]l - . e 1

i

- -~ 10 (N = 24) . : ey

. ’ » [ \
. - 11 (N = 22) -

¢
” -

r Z 9 . . : ST ,’ . ) ©C
12 (N = 60)—P 13 (N = 54) —P 14 & = 50)—» 15 .
{sixth Grade] C L P

IR 13 (N = 24) o

4 -

SO T 14(N = 24) . "

I}

b L ¢ ’ i

.., the form of ‘equilibrium .towards which all the.struc-
tures arising out of perception, habit, and elementary sensori-
i ‘motor mechanism tend . . ., [ané
" ' and at the.same time the most Hurgble structural equilibrium’

. of behaviour, [intelligence]® is%tially a system of liv— _

» ing and acting operations [Piag

-~ -

further] tle most plastic * .~

2

960' ppc 6"7]. '




‘The term c concept denotes qualltatlvely distinct entities and asso-
ciatpd processes for the Piagetians as contrasted with the typical learn-
ing theorist (Beilin, 1971; Eikind, 1969; Klausmeier & Hooper, 1974).

The reference point for the -term concept varies in Plaget'
theory depending upon the general developmental period in )
questlon. Thus, in the infant and very young child concepts
are denoted by the senserimotor schemes set in the context of

4 external a¢gtions. The gradyal appearance of a stable object-
permanencdfconcept, that external objects exist independently of

. the infant's actions upon them or spatio-temporal relationship with

them, is an example of a sensorimotor conceptual acquisition.

¥ st

In the older preoperational chlld, concepts are begin-
+ ning to be-interiorized, that is, in- part dlssoc1ated
from particular actions, but yet dominated by personal
_("eqgocentric") v1ewp01nts~ in this sense they are
- "subjective," unstable concepts. Eventually stable
“objective™ concepts are attained; at th int that
. they become fully interiorized action sczémes-P et
calls them operations [Furth, Younlss, & Ross, 11 70,

p. 37].
- "It is through this action-based operat1v1ty that genuine knowl-
edge is acquired. "Operativity, which may involve the use of

sensory and perceptual data, leads to “the construction Qf knowl-
edge, while perceptual and sensory data per se do not’ [Bellln,
1971, p.* 99]."

Operativity in_the strict sense. only becomes pOSSlble during -
the middle childhood-years.- It is. during. th;gsﬁ;meﬁtgat the

child's cognitive activities become organized into coherent and ————— . .

integrated systems. “The texm operation is used to refer to these
systems both as somethlng the child ha§ at his disposal (i.e., PR
activities which the child is capable df”performlng) and as some-

¢ thing the child typically does (Furth, 1969). Concrete operations
are 1nternallzed representataons of coordlnated actions which are,
themselves, organized into larger’ coordlnated systems called
groupings or groupements, Viewed as something the child does,
operations include the loglco-mathematical activities of adding, _
suﬁtractlng, dividing, setting terms in <&orrespondences as in the 0~
cased®of classes and relations, and the infralogical actJ.vn.tJ'."Ea"sh\\{K
(anchored to a specific spatio-temporal context) which deal wiph S
quantity, measurement, space, and time concepts (cf, Flavell,
1963, p. 166). Viewed as gsomething the child has, operations must’
be considered as parts of a hlgher-order structural organlzatlon.
As Flavell has stated: .

.One cannot really grasp the concept of class witﬁout . " *

. understanding what-a classification system entails, . - 5
because the single class.is only an abstraction .from : *
the total systém. This is the central meaning of ° R

. Piaget's holism in: the domain of cognitive operations

. the isolated gperation can never be the proper unit o

ana1y31s, because it gains all its meaning from the A
system of yhich it 1é a part. A given operation, put s
+  into. concrete effect!in the here and now, always pre- ° -
- suppbses a sttuctured system which,includes other,

. 14
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- related operations, for the moment latent aﬂﬁ Ty _~: . A
{ inactive but always potentlally actualizable '

themselves and, above all, always a force gov- ‘ .
‘ ernlng the form and character bf the operation, <

which is momentarily on stage [Flavell, 1963, -

p. 1673. \ _ o

It is these supraordlnate structures, the [so ‘called]
logical operations groupements, which are 'said to inter-
, relate and subsume ail’directed thought during the middle
childhood period. Four of the groupements aré concerned .
-~ with [operations on] logical classes, and four complemen;
tary cases deal with [operations on] logical relations.
- The most important of these include primary addition of
classes (as evidenced, for example,.in the class inclusion .
: : problem), bi~univoeal multiplication of classes (as shown . . z
in matrix tompletion or class, intersection problems), .
addition of asymmetrical relatlons (as gvidenced in’ seria-
tion and transitive inference tasks, e.qg.,. the concluSLOn .
that A must be less than C, on some dimension, if shown. that
A<B and B<(C), and bi-univocal multiplication of relations . - !
(as assessed -for example, in the serial correspondence- and
double ser1at10n matrix tasks)., .

¢ x .

. The present investigation has as its explicit goal.an
: admlttedly formidable research objectlve, i. €., the empiri-
cal assessment of the behavioral consequences of Piaget's
logical model as represented in the concrete-operational
groupements of the middle childhood years. Since the various. -
logical groupements are theoretrca}ly predicted to gmerge in
parallel or concomitant fashion, developmental synchxony is
T—— anticipated for. all the higher-order classrfzcatory and re- - ,
lational conceptual acquisitions. 'This forms the basis of - ,
(. ¥ one major implication directly generated by the Piagetian .

. logical structure construct--that of within-stage correspon- -
ﬂence {cf. Brainerd, 1973b; Flavell, 1970,.1971; Hooper, . .
.1973f”Woh1w111 1963) . ‘Relatlvely'unlform performances
should be found for task situations (equated for general ¥
item difficulty) designed to assess behaviors .derived from . s
common structural components, *Thus, for eXample, equivalent
tasks measuring. class, relation, and nmatural number concept
proficiency should show simigar congruent developmental

' patterns 4{initial emergence, stabilization-generalization,
‘4w " " and final mastery) according to orthodox Piagetian theory
. [Brainerd, 1972]: ’ 12 -

5

'\ ' : The antlthetlcal corollary to sthe stage-correspondence :
postulate is, of course, within-stage sequéntial lnkages, ,
i.e., the prediction that mastery of certain zbss complex -~
task-spec1f1c behaviors is 2 logical and genetic precursor
of subséquent hlgher-order abrlltles. Certaln empirically /’ v -7
demonstrated cognltlve-devélopmental sequences or.asyn- bt
chronles’are‘difficult to Yeconcile within the Piagetian \ . . -
» . ) ,

w . .
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- ' system as it is conventionally interpreted (cf. Flavell, . .
- 1972,-for a noteworthy description and analysis of devel- . —_—
’ * . . .
opmental sequences) {[Hooper &‘Rlausmeier, 1973, pp. 13-16].
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THE-CON&RETE OPERATIONS TASK SERIES

. The present task array was designed to ensure a certain minimal degree
of across-subject and across-task standardization while maintaining essential
comparablllty with the earller Piagetian concrete ope:;tlons concept assess~
ment ‘research. All measures were individually admlﬁistered and an attempt
was made to retain the desirable flexibility features of the méthode clinique.
Thus, follow1ng the establishment of essential rapport with thé subject, the
task settings were administered in a relaxed, game~like atmosphere intended
to be nonanxiety producing. No explicit corrective reinforcement was intro-
duced.except in the irfitial warm-up sessions. Questions'we%e restated if -
the child's responses were ambiguols or if an obvious misunderstanding of the
criterial question was evident. The tasks were presented in three_ separate.
sessionsl as follows: —

Session One: (A) Seriation task serles, (8) Conservation of number,
(C) Arithmetic operations (addition and subtraction)?2, (D) Cardin-

ality,. and (E) Dichotomous sort1ng.3 ’

Session Two:. (A) Memory tasks (auditory'memory span [word series],
auditory sequentxal memory [digit span], and visual orientation memory) ,
(B) Groupement tasks, :(C) Combinatorial reasonlquzigi\fp) "Some-all"

relationships.

Session Three: .(A) Comservation and Tran51t1v1ty tasks seriles4 and

-

(B) Class inclusion task. . ) '

.
e

L] . .
l . ' L] . .
Note that only a partial task array, e.g., memory tasks, groupement tasks,
combinatorial reasoning, and class inclusion, was administered té the sixth
grade and subsequent older subjects in a single session. .

*

2The arithmetic operations task (Brainerd, 1973a) consisted of 16 lncom- ..
plete addition equations, e.g., "How margy apples is four apples plus three )
apples?", and 16 incomplete subtraction equations, e.g., “"How, many apple§
is five apples minus three apples?". The items were presented in written
form and read aloud to the child. 'The subject was permltted three mlnutes
to complete the entire set of 32 itend. ’ “

3The various tasks in the initial session were presented in one of the
following four orders of presentation: E, D, A, B, C; A, C, D, B, E;
E, B, D, C, A; C' B, A'L/D' Eb * )

>
’ o

The conservation and, transitivity measures consisgted of: comservation of °
length (identity and equivalence task formats), conservation of weight.
{identity and equlvalence task formats), transitivity of length, and trans-
itivity of weight. Following a "warm-up" exercise to ensure an understanding
of the criterial reference terms, the identity, equivalence, and transitivity
tasks were presented in one of six counter-balanced orders of preseﬁtatlon.
The length cases always“preceded tle weight cases. . ) ] '
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Aruitoxt provided by Eic:
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Brief descriptions of the ddministration procedures and stimulus
materials employed in each of the concrete operatlons tasks are pre-.
sented below. For complete administration procedures and-associated

scoring protocols see Appendix A.

W

'THE LOGICAL GROUPEMENT TASKS T -

Piaget eméloys the term groupement to describe the structural "unit" of
the child's reasoning typical of the middle-childhood age interval. .The
term signifies "that these structures are syntheses of the common group and
lattice structures of abstract algebra [Brainerd, 1972, p. 4].'". Four of
the cases deal with classes and four concern relatlonal understanding. As
Brainerd observed:

a fam -

Piaget contends that a given structure S is engendered by either a
cognitive operatiox and its inverse--if S is one of the four sclass"”
groupements--or by a cognitive operation and if's reciprocal-~if S is
one of the four /relational™ groupements. In theory,’ the notion of
@peratlon can here be*taken to mean almost any internalizable
property of overt, action. In practlce, however, the notion may be
restricted to the ‘set-theoretic opératlons of union and #ntersection
and the arithmetic operations of additien and multiplication. . Thus,
each class groupement owes its existence. to the _fact that the cognizer
is capable of s1multaneously uniting and subtractlng(classes, while °
each relational groupement ‘owes its exgstence to the fact that the’
cognizer is instarntanebusly aware of the reciprocal implications of
the equivalence and difference relations produced by arithmétic addi-
tion and multiplication. To“illustrate, the capacity s1mul neously
to add@ two subordinate classes to yaeld a' superordinate class and to
subtract one subordinate class frém the superordinate class to yield
the remaining subordinate class engenders a certain class groupement
’ structure. Also to illustrate, the knowledge that A<B and B<C
“simultaneously 1mp11es both A<C and C>A éngenders a certain rela-
tional structure. Although one may dquibble with these claims about
the origins of groupement structures on theoretical grounds, ;here
‘is no denying their obvious emplr}cal implication: If one ishes _
to eondyct research on these structures, then one most certainly
will have to .focus on the uhions and intersections of “hiera¥chical .
- classes and their inverses--on the one hand--and on.the addition-
multiplication of equivalence-difference relations and their recip-
rocals--on the other ' VBralnerd 1972, p. 5]. i

Eachhgrougement struclure may be characterlzed by formal properties which

include the operations of composition, reversibility, general identity, special

1dent1ty, and associativity. The initial operation of composition, e.g., the
union of classes, and its inverse (for the class cases) or its rec1procal (for
4£he relations cases), have been utilized in the prﬁsent task settlngs. The
total task array consists of 64 two~choice” judgments, eight for each of the
Separate groupements. Half the items deal with the composition operation and
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the remainder assess the reversg operation. The stimuli ‘for the class‘grouge-
ments (I-III) are presented in Figures 1 and 2; the stimuli for class groupe-
ment IV are shown in Figwes 3,and 4. -

2

-~ . L )

Groupement I: Primary Addition of Classes (Score Range = 0-8)

. -
- -

1. In reference to trianglesq some blue, sonie yellow, some red, and
some both yellow and red (see Figure 1), the S is asked whether
the triangles of some specific color are the same (more) imr num-—

. ber as all the triangles. The logical operegion characterizing,‘
the_psychological process is the composition (addition) of hier-
e ) archicml primary classes A (triangles with yellow on them) + A'

(trriangles without yellow on them) = B" (triangles). 4 trials.
2. In reference to the same stimuli, the §_is asked whether there
would be any members of the superordinate class remaining if all
the members of the subordinate class were removed. .The logical
operation gharacterizing .the psychologlcal process is the inver-
' sion (subtraction) of hierarchical prlmary classes B (trlangles)
) " .+’ -~ A (triangles with yéllow on them) = A' (triangles without
" - ) yellow on them). 4 trialg. (The above procedure in 1 and 2 is '
I _repeated with circles, see Figure 2.) . i
> S . . -
' Groupement II: Secondary Addition of Classes“(Sche Range = (0-8)

1. In reference to the same stimuli used in Groupement I, the § ‘is
asked whether the triangles of a different specific .color are the °
same (mdre) in number as all the triangles. The logical operation
characterizing the psychological process_is the compositich (addi-
tion) of hierarchical secondary classes As (triangles'with red on
them) + An' (triangles without red on them) = B (trlqngles)
trials. ) o

2. 1In reference to the same stimulil, the S is asked whether there '
would be any members of the superordinate class remaining if all
the members of a subordinate clasg were removed. The logical
operation characterizing the psychological process is the inver-
sion .(suptraction) of hierarchical secondary classes ‘B. (triangles)
~ A, (triangles with red on them) = Ay' (triangles without red on

oo them). 4 trials. (The above procedure 1n 1 and 2 is repeated’ _ A
<. with c1rclés, sée Figure 2.) - o

? .

‘

.
.. 5 - . P

Groupement III: Bi-univocal Multiplication of Classes (Score Range = 0-8)

v,

«1. In reference to the same stimulj used for Groupement I and Groupe-
ment II, the S is asked whether the figures with any amount of

yellow (red) on them are the same (more) in number as the figures
with both yellow and red on them. The logical operation character=-
izing the psychological process is the composition (multlpllcatlon)

of classes where each of the component members of one class is set

in one-to-one correspondence with each of the component members Of t

s
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Figure 1. Triangular stimuli

{;sed_in Groupements I, II, and III tasks.
4 ) . .

3

.

.

.

N . s
. ;_‘ .
.
- N ’-‘
o
g
e
K
. ? . - 4
. » - [
v - '
-
-
L
‘ -
. U .
b v . g
¢
Y .
N,
.
.
N . .
‘ .
. PR
» S
‘ .t .
. i
. & .
. .
. .o
"
.
. v
T R
. ¢
4
-
. [
. '
0 )
e
. »
- e
v
v A4
. -

20 - : '




’ . .
K
F * b
. E —y )
- - ’ - ’ ¢ .
‘ 4 . . ° e
? Figure 2, Circular stimuli used in Groupements I, II, and JII t&8ks. .
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, a second clasg such that A, (trlangles with yellow on them) x A2
(triangles with red ¢n them) = A)A, (triangles with both yellow
~ and red on them):; 4 trials: - )
2. In reference to the same stimuli, the § is asked whethmr 'there '
L 1 woul be any flgures with both yellow and red on them remaining if.
' all the circles with yellow (red) on them were removed. The logical
opgration characterlzlng the psychological procgss is the inversion
s (division) of a.product class by one class such that AlAj (trlangles
,w1Eh both yellow and red on them) + A (trlangles w1thoyellow on
tgﬁm) A, (triangles with red on them).s 4 trials. (The ‘same pro-
ure in 1 and 2 above is repeated with c1rcles, see Flgure 2.)

yas

3

Groupement# IV: Co-univocal Multiplication of Classes (Score Range = 0-8)
s
1, n reference to triangles, some red, some yellow, and c1rcl?s, all
,yellow (see Figures3), the S is asked whether the yellow circles
’ .\are the same (more) in number as the. yellow figures, The loglcal
'operation characterizing the psychological process is the compo- .
sition (multiplication) of classes in which one member of, one’class
is set in correspondence with several members of a second class 3%
such that K; [triangles (A} = red, B] = yellow)] x Ky [yellow (A2 *
' ; trlangles,ﬁAz = circles)] = A)A, (red triangles)-+ BjA (yellow - ﬁ
' triangles) + BjAp' (yellow circles). 4 trials.
2. In reference to the same stlmull, the S is asked whe

. * one.class such that. [AjA; (red triangles) + BjA; (yellow trlangles)
' .+ BlAZ' (yellow c1rcles)] + [By (yellow) + A, (triAngles) + A,'
. _(c1rcles)] = <A (red).” 4°tribdls. (The same proce¢dure, in 1 and 2:
L above is repeated with Stimulus.2, see Flgure 4, .. -

1 £
s '/ ,
Grougement V: Addition of Asymmetrlcal Relations (3cor Range = 0-8) . .

AY
[} ’ *

l. 1In reference to three sticks dlffering in le gth by a small amount, \ o
< the S is shown the three sticks and told that stick A is shorter o
than : stick B; thdt B is shorter than C, and/is asked the existing .
length relationship bgtween A and C. (The/above procedure is -
repeated with the weight -dimension.) The /logical operation charac-
terizing the psychological process is th compositlon (addition). of
o © dlfference relations [(A« B) + (B« C) = (A% C)]. 4.trials.

. 2. 1In reference to the same stimuli, the S is shown the three sticks
and told that C is longer than B, tha 7% is longer than A, and is

W

ki - asked the existing length relationship between C and A, (The

) 9 above procedure is repeated with the %elght dxmen51on.) The logi-
‘ cal operation characterizing the psybhologlcal process is the "

' reciprocity of difference relations. [(A +« B) + (B+«C)=(a+0)]1

' + [(C» B)+(B+A)=(C+A)]=/§7&q=A). 4 trials,
s /




3 , % 4 . 3
: Groupéhent vI: Addition of Symmetrical Relations (Score ge = 0-8) \\

In reference to three 'sticks each of a different color, but of the
same length, the S is shown the three sticks and-told that 'stick A
equals stick'B in length that B equals C'in leng , and is asked .
the existing length relationship: ‘Petween A and C.i (The above
procedure is -repsated with the welght dimension.) The logical
operation characterizing the psychological process is the compo-
sition (addition) of equivalence relations (A <>+ B) + (B +> C) =
(A <> C). 4 trials. >
In. reference to, the same stlmuli, the S is shown the Lthree sticks
~and told that CJequals B, that B equals A, and.is asked the exist-

ing length r ationship between G and 'A. (The above procedure is
repeated wi e weight dimension.) The logical operation charac-
terizing the .psychological’ process is the reciprocity of equivalence
relations [(A ++B) #.(B +»C).= (A +>C)] + [(C +* B) + (B +>a) =
s{C <+ n)] = A/« R)., .4 trials. : .

. .

! . ¢
M L d

N PO N | DN
Groupement VII: Bi—univocal Multiplication of Relations (Score Range = O-Q)

[

~,

(A ¥ B) x (B++ C) = (A\w C). 4 trials.
In reference to the same stimuli, the S is shown the three sti ks
. and told that C is both longexr and heavier than B, that B is bo
longer and hedvier than A, and is asked the existing length an
weight relationships between C and A, The logical operation- y
characterizing the psychological process is the xeciprocity of
difference relations (A.+¢ C) #.(A ++ Q) = (A <4 n) which also
may be exprefssed as [(C ++ B) x (B++ B)] + (C +4 A) = A‘-yf, A,
ﬁ trials. . P

- )

- ' SO .
Groupement VIII: Co-uhivocal Multiplication of Relations (Sccre Range = 0-8)

In, reference to three sticks differing in length, but of the same
;weight, the S is shown the three sticks and told that A is shorter
and is the game weight as B, that B is shorter and is ‘the. same
weight as C, and is asked the existing length and weight relation-
~ ships between A and’'C. The logical operation characterizing the

psychological process is the composition (multiplication)’of dlf-
ferenge relations by equivalence relations (p +++ B) x (B ++& C) ‘=
(A +++ C). A trials.
In reference to the same stimuli,,the S is ghown the thrée sticks
. and told that € is longer and is the same weight as B, that B is
Jonger and is the same weight as A, and is.asked .the existing length
and weightsrelationships between C and A, The logical Operatlon
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) charactedizing tne’psychologfcal process is the recipfocity
of difference relations by equlvalence relations (A <4 C} % >
(A <>¥ C) = (A <42 A) which may alsc.be expressed as [(C +++tB) '
(B <—H~',A)] : (C +—>+ a) = (A <-+‘}. A). 4 trials, LA 2
. ' ADDITIONAL CLASSIFICATORY MEASURE-S A L ':i
\’ - ~ ’ . ‘l -
1. D1chotom1es (Score Range.— 0-3§ - S . . .

S d1chotomlzes, according to one .of the three dlmen51ons, 22 p1ctor1al
Stimuli varying on the dimensions of color (red or blue), shape (square
or: c1rclef7-%Dd number (one or two objects per stimulus), regroups the
same stimuli #n another of the dimensions, and finally regroups the same
stimuli on the third dimension. 3 items. Adapted from Kam11 and Peper

(1969) . ¢ _ . ~ .
2. s Some~all ' (Score kange = 0-4)- ’ : ﬁéi
Y
/

In referénce'to fa/e~tr1angles-thre& rldﬂand two blue--and four blue Af%;?}
//

circles, the S is ‘askeg-questions represehting each of the follow1ng
two relatlonshlpz\”LI?PAll members of a subclass are members of a .7
higher class. 2 items. (2)" Some but not all, members ‘of‘a ghegﬁéiass
are members of a given subclgss. 2 items. Adapted from Kofsk%;ﬂ1§é6)

v

. ) e
' = . , Z5
Class Inclusron (Score Range = 0- 5) : ﬁé%?ﬁ .
¢ a, In reference to trlangles, three red and two blu le § is -,
asked whether there are moré members of the su rdinate' \

class (trlangles) than membérs of the nest /ﬁﬁgcla sred RN ‘ .
figures). 1 trial. (The above procodr‘ 15 repeat' usidg.‘ ' S

citcles 1n/another .trial’)) f Here . SN

- blue c1rcles, the S 1s aske er there are more members BN
: of the superordlnate class ( 1es) than members of the - ,
nested subclass (red flgur // 1 tr1al (The procedure is -

repeated in another tria aﬁlth the same stimuli using b ue, - — A
figures as the superord fate class and circles as the n t?? .t
sybclass.) 4

> c, In reference to the same st1mu11 d%ed in (b), the S is asked : N,

-

which of the intersecting classes lue figures or. tr{angles)
is, larger. 1 trial. 5 total trials. Adapted from Kofsky

. (1966) . 5 ’ ' - . . .
&, or1al ig#x ’ y
The S forms ;2ij ossible (28) palrs of dlfferently colored chips (eight
different co ts) w1thout repeated pairs. Adapted from Goodnow (1962). _ _

5.. Cardlnalltyf skISerles (Score Range = 0- 5)1

ning (Score Range = ~28) . -

! -» ;

v .

a. Cardrﬁaklty I: SetsA &pD - : & .o -
The Sdaudges the non—equlvalence of number ofttwo parallel 4 . Mf‘
rowﬁ@bf dots of unequal number dispersed over equal lengths. ¢ .

! . ems. Adapted from Bralnerd (1973a) .: AR .o . B
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1.

Serlatlon Task Serles (Scord Range

a.

s

Thé S judges the equlvalence or non—equlvalence of two rows

of dots under the, following two conditions: (l) equal numbers
of dots dispersed over unequal lengths, and (2) unequal numbers
presented over equal lengths. 5 judgments. Adapted from
Brainerd (1973a) and Gonchar (1975) . 4 . :

N

\NDDITIONAL RELATIONAL MEASURES -

0-5)-

2
¥

Serial Orderlng
The S orders (1) an array of seven SthkS that differ (by one
centzheter increments), in length, and (2) an array of 10

circles that differ in diameter (by three centimeter lncrements).
Adapted from Elkind (1964). : J
Additive Seriation '

The S inserts three additional ‘stick's into their proper placé

in an existing ordered array of seven stlcks.

Adapted from

-

P . ,F r . 17 -
- { - , h "
. . Iz
b. Cardlnallty F: -Sets é & C N b
. The S "judges the non—equlvalence of number of two parallel -,
. xows " of dots of unequal number dispersed over ‘negual lengths
6 items. Adapted from Brainerd- (1973a). .
c. Cardinality I: Sets E & F )
Thse S Judges the equlvalence of number of two parallel rqQws .
. of dots of equal . number dlspersed over unequal lengths. -4 .
- items. Adapted from Brainerd (1973a). .
d. .Cardinality IX: Verbal Comparlson of Numbers R
The S judges the equivalence or non=equivalence of number oﬁ L} -
’ two pairs of single digit ,numbers presented verbally. 5 judg- -
_ ments. Adapted from Brainerd (1973a) and Gonchar (1975). ™ °
e. Cardinality II: Visual Comparison of Numbers

Elkind (1964). - .
Serial Correspondence:’ Matchrng Case "' - -
Given a seriated array of stlcks -and a seriatéd array of circles,
the S matches each member of one seriated array with the coxres=""— -
pondlng member of the.other serlated array. Adapted from Coxfgrd
(1964) . . .
Serial Correspondence: Extension and Compression Cases
.. The members‘of one seriated arrdy are flrst extended, then com-
) ressed, and under each conditien -the. S matches three members
of the deformed array to the correspondlng members of a second,
unmanipulated, seriated array. Adapted from Coxford (1964).
Serial Correspondence. Scrambled Case *
The members of one seriated array are ‘reoriented in a scrambled
T . fashion, and the S matches three members of  the deformed array
to the corréspondlng membersg of a second, unmanipulated, geriated
, array. Adapted from.Coxford (1964). MG . o
: Transitivity -of Length (S¢ore Range = 0-5) :
e ‘The S compares (l) bne stick A to another’ stick B in terms of their equal
"lengths, (2) stick A to a third stick C in terms of their unequal lengths,
" and .judges the inequality of length of sticks B and C. 5 judgments.
Adapted from Brainerd (1973b). . . .
- .
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.3, Tran51t1v1ty of Weight (Score Range 0-5) AOER . ’

The S compares (1) one clay ball A te-another clay/ball B in terms’ of
their equal weights, (2) clay ball A to a thizd clay ball C in terms
of their unequal weights, and jufges the 1nequality of weight of clay )
balls B and C. 5 judgments, Adapted from Braﬂnerd (1973b) . « . -

-

[ . [ 4 -

4 T -

CONSERVATION TASKS R A

1. Identify Conservation of Leifigth (Score Range = 0-6) ° S -
' ‘The S (1) predicts the length of 5 single string to be the same if »
:perceptually altered (3 judgments, one followed by an explanation .
« -Jdnquiry), and (2) judges the length of the string to be the same
s after being perceptually‘altered (3 Judgments, one followed by an )
explanation inquiry). 6 Judgments. "Adapted from Hooper"'(1969) and S .. -
Brainerd (1973b)., .

2, EQuivalence Conservation of Length (Score Range -»0-6) . -

w

The § (1) predicts the length of two perceptually equivilent strings to )
be equal if one were perceptually altered (3 judgments, bne’ followed,by
an explanation inquiry), and (2) judges the length of thd strings to be
. equal after one hds beeh perceptually altered (3 judgmenys, one followed
by an explanation inquiry]). 6‘judgments. Adapted from/Brainerd (1973b).

1)

" 3.- Identity Conservation of Weight: (Score Range 0-6)

-

“The s (1) predicts the weight of a piece of clay td be the samg {f per-
Ceptually altered (3 judgments, one followed by an explanation- inquiry), .
and (2) Judges the weight of the clay ball to be the same after being
perceptually altered (3 judgments, one followed by an explanation inquiry).
6 judgments. Adapted from Hooper (1969) and Brainerd (1973b). N

4. Equivalence Conservation of Weight (Score Range = 0-6) .

The S (1) predicts the Weight of two perceptually equivalﬁnt clay balls K
7 to be equal if one were perceptually altered (3 judgments, one followed

by an explanation inquiry), and (2) judges the weight of the clay balls

to be equal after one has been perceptually altered (3 judgements, one

followed by ‘an explanation 1nquiry). 6 Judgments? Adapted from Brainerd

(1973pb). . . '

','6.' Conservation of Number (Score Range = 0-7) o, o

The S§ (1) predicts the number of two sets of chips to be equal if one of .
the sets were perceptually altered (3 judgments, one followed by an expla-
nation inquiry), (2) judges the number of each of. thé sets to be equal » e
after one has been perceptually altered (3 judgments, one followed by an
.explahation inquiry), ‘and '(3) judges the number of the sets to be unequal '
“after one chip has 2#%n removed from one of the sets., 7 judgments, '~ .
Adapted from Brainerd and Braiperd (1972) and Rothenberg (1969).

L]




MEMORY TASKS ' -

Three measures of memory ability were employed. The auditory sequential
memory test (Wepman & Morency, 1973b) consisted of a forward digit series (2
to 8 d}gits)ywith two sets of differing numbers at each level (score range =
0-70) . -.The auditory memory gpan test (Wepman & Morency, 1973a) consisted of
a forward word series with three trials of ‘differing;word sets at each® level
from two to six words (score range = 0-60). The visual orientation memory
test (Swfnton, 1973) assessed the child's ability to recognize and identify
(following a 5-second study -interval) a two dimensional geometric figure
.{line drawing) from a pictorial arr =~ the same fiqure in varying
R spatial orientations. There wereffour possible choices for each of

20 items.5 . Te

t -

! -, . . 4 -
‘ -

Information regarding tﬂese copytighted memoxry task materials may be
obtained fzom Languade Research Associates, Inc., 175 E. belaware Place,
Chicago, Illinois, P06ll. _ . RS
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Certain preliminary analyses‘we>éconducted on the initial year's cross-
sectional data. The observed means and standard deviations for the kinder-
garten, third, and sixth grade male and female subsamples are presented in
Tables 2, 3, and 4. Similar values for those ‘tasks administered to only the -
kindergarten and third grade subsamples are presented in Tables 5, 6, and 7.° _

No significant order of presentation effects were. found. BAs awrticipated, .
factorial analyses of variance indicated 51gn1f1cant grade level effects for

a1l ‘the tasks shown in Tables 2, 3, and 4. Sex differences were significant

, for only one of the measu}ygs, class inclusion, where female performances were
found to be superior to those of their male counterparts at all three grade
levels. There were no significant grade level x sex interactions. Grade
level main éffects were significant (or all the tasks presented in Tables 5,

6, and 7 except for the length transitivity case. While sex main effects
were notably absent for all of these tasks, a significant grade level X sex =
interaction value resulted from a case of kindergarten female superiority '
and third grade male superiority for the equivalence length conservation task.
Thus, children's. performances on the present tasks appear~to be significantly
related to chronological age and generally: free of notable sex biases.

Hoyt reliability coefficients, formally analogous to coefficient alpha,

- . and assoc1ated standard errors of measurement are reported in Tables 8 through

, 11 (conventional reliability indices were not seen as appropriate for the
dichotomies and combinatorial reasoning‘tasks) Despite serious reservations
about the appropriateness of applying conventional psychometric analyses to
pPiagetian concept task settings (cf. Carver, 1974), the following information ;
may be used for general comparison purposes to more traditional ability mea- -
sures. As Table 8 indicates, the Hoyt reliability values for the various - - .
groupements comparisons for all the United States and Canadian samples range ’ .
from .62 to .9l. For all comparisons which involved 16 or more items, the
respective Hoyt values exceeded .70. Groupement task inter-item analysis
values are presented .in Append1x~B (Tableg B~1 through B-17).

Table 9 presents the re iability values for the various conservation task
items. Values ranged from .87 to .95. The average Hoyt value for the con-
servation tasks is .91, indicating an obv1ously acceptable level of* reliability. -

‘ Pable 10 presents counterpart values for the additional relational concept
tasks. Due to the different logical structure of class 1nclu51on items one
through four (i.e., nested subclasses) as opposed to item five . e., inter-
secting subclasses), two subscales for computing reliability coefficients were
employed (see Table 12). It may be concluded that with the exception .of
the Some~All task the present reliability values indicate a generally sat- ..
isfactory level of internal consistency for the Piagetian task series. . /

A 2

~

These analyses were computed u51ng the LERTAP test analysis prcgram,
Version 2,” 1974, Madison Academic Computing Ceriter, University
of Wisconsin, Madison, Wisconsin.
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TABLE 5, ‘ -
Means and Standard Dev1at1ons for the Seriation (Comb1ned Scores), Length Transitivity,

and Weight Transitivity Tasks from the Initial Assessment Year's Results
. (n = 30 for Each Grade/Sex Subsample)

N4 ’ . - V. 4 (% T ‘e , ¢ .t -, -
. s X

. . . « Length . Weight (
Grade Seriation |~ Transitivity* Transitivity*
X - s.D. © X - s.D. X S.D.
. ‘\
'+ Kindergarten
Males ©1.867  1.167 3,600  1.993 4.333  1.268
Females 2.000 .983 3.667  1.988 4.267  1.596 O
Total 1.933  1.071 ©3,633°  1.974 - 4.300 . ' 1.430
Thirde ’ . \ .. -
Males ©3.800 887 . | 4.133 1.889 | -4.667  1.268
Females .+ * 3,667  .661 4.433 . 1.3%% 4.933 .365
Total T 3,733 .778 4,283 1.637 - 4.800 ° .935
«,}4-’- * . ‘e R .
"',, Comb:med Grade . - . ' .
‘* Males " 2.833 1.416 3.867  1.944 4.500  1.269
% Females - 2.833  1.181 .| 4.050 1,731 4.600 *  1.196 !
Total 2.833  .1.298 3.958 . 1.835 4.550 - 1.229

*See Brainerd (1973pb)} Sfor norms for Canadian‘\kindéré‘ar.ten and first' an;_i

second graders. N S )
. . .

R
»
. -
.
S >
. ‘ )
* i LR Y
. .
.




TABLE 6 ’ T
Y N , . .

Means and Standard Deviations for the Some-A11, Dichotomous Sorting,

and” Cardinality Tasks from the Initial Assessment Year's Resu1ts

;L ‘ . (n = 30,fangEach.Gpade/Sex»Subsamp e - ’ s
e e o . X
- . NI : v . '
Y N \-
J A Y A
- - . ﬁ(t
( . Dichotomous' .
Grade Some-All Sorting 3 Cardinality*
. 0 . ) ’ | o C in
X S.Do -\ X SoDo" ; ',' X SoDo
—— = ‘ e
. Kindergarten . . -
. i ‘ *
Males ) 3.433 .728 1.133 . ,819 1 ¥1.900 1.269
Females 3.567 .817 1.067 .868 1.667 1.213
Total ) _ 3.500 .770 . 1,100  .838 1,783 . 1,237
) ) M?—G’ ’ ’
-~ Third N . :
Males 3.800 .484 2.100 . 759 ‘ 3;.,933 1.048
Females " 3,867 .434 2.100 . .803 3,600 1.070
Totaln 3.833 .457 ° 2,100 .775 3,767 1,063
“Combinéd Grade— . p - . ‘ . \ ‘.‘
‘ "Males - '3.617, . .640 1.617  .922 2. 917 1.544
— Females ‘ 3.717 * 666 1.583 © 979 2 633 1. 494 oo
Total 3.667 .653 1.600 .947 2, \77_5‘1 1.520

*See Brainerd (1973a) for no for Canadian kindergarten and first agraders.
) =, —a ‘7’ .
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e TABLE 8

Hoyt Reliabilitiey for Waripus Grou ement Subscales for .
Two Samp]es Combining Kindergarten, third Grade, and

Sixth Grades (N 180) for the U.S. Sample and Combining Kindergarten,

and Flrst Second and Third Grades (N 255) for the Canadlan Sample

2 N ‘é
P N . . ¢
.« . N A .
‘ I3
- )P N -
¢ Standard Error
Subscale ) Hoyt . of Measurement

£ -, Py

.U.S. Canadian U.S. Canadian

All (64) Groupement Items . .88 (.91) 3.01 (2.17{
T ALl (32) class croﬁééézgt (I-1v) Items .85  (.82) 2.21 (2.60)
,* All (32) Relational Groupement (V-VIII) | ‘ | o
Items} E .84 (.83) 1.90 ¢1.93) ’
. All (32) Composition GrouEement Items o ..81 (.86) - 2:32 ©(2.15)
All‘(3é) Inver51on/Rec1proc1ty Grougement | . -
Items o .84  (.81) . 1.81 (1.63)
) <A}l (16) Class Composition Groupement ' : . .
-, Items o .85 (.83) 1.61 (1.69)
‘ All (16) Classzgpée;siqn Grougeme;t Itemg .78 (.80) 1.29 (1.01)
tAll (16)'Relat10nal Composition GrouEement
Items . .71 (.77) 1l.44 (1.52)
. All (16) Relational Reciprocity Groupement . |
. Items ) .75° (.75) 1.18° (1.47)
. ALl (8) GFouEément 11 ‘ 62 (.65) oL (Lon 1
) All (8) Groupement II.Ité 67 (65) .92 ( .99y J
N All (8{ Grougemeﬁt_IIIlItems .69\ (?6§) ) 1.13‘ (i.22)
. All (8) Groupement IV Ttems 6 (12 . 1.03 (1.06) ,
B All (8) Groupement V Items . ) " .6{ (.for ‘. .81 .(.98)
ALl (8) Groupement VI Items - . . .78 (.75) .62 { .54) \
All (8) Groupement VII Items W15 (L74) .93 ( .88)

3 .
- * AY

All (8) Groupement VIII Items .. .65  .(.68) © .99 (1.11)




. 29

' f Hoyt Reliabilities for Va' 1ous Conservatwn Subsca1es :
Comb1mng Kindergarten and Third frades (N 12Q) for the U.S. Sample
(Imt1a1 Assessment, Year s Results) - i

4 - . . .ttt . e ¥ . . [
[
‘\ . - \“l ' * »
' . o N e Standard Error
Subscale N Hoyt ' of Measurement
All (7) Conservation of Number ltems > - .87 E.?%
_ ALl (24) Conservation of Leng and Weight Items . W95 - .1.75
" (Supporting Explanation Required) = ; : -
All (24) Conservation of Leng and Weight Items 94 1.32
(supporting Explanation Not quuired)
All (12) Conservation of Length Items , .94 . 1.06 ™
(Supporting Explanation Required)y 0 -
» . - ) -
All (12} Conservation of Length Items - ., .94 - . 1.03
(supporting Explanation Not Required) ok ,
All (12) Conservation of Weight Items .93 v 1,13
(Supporting Explanation Required) e . .
B : ¢ Y \\“
All (12) Conservation of Weight Items . +93 *l}g9
(supporting Explanation Not Required) - ’ :
all (12) Identity Conservation Items Co.87 .., 1.24
(Supporting Explanation Required)
7 - .
. All (12) Identity Conservation Items .85 1.17
’ (Supporting, Explanation Not Required) . - N
All (12) Equivalence Conservation Items . .93 1.12
(Supporting Explanation Required) '
All (lé) Equivalence Conseryation Items .93 1.14 -
(supporting Explanation Not Required)
All (12) Conservation Prediction Items .88 1.26 i :
.I(Supporting Explanation Bequired)
All (12) Conservation Prediction Items .87 - 1.23
(Supporting Explang;ion Not' Required) /
All (12) Conservation Judgment Items .91 . 1,17
(Supporting Explanation Required) : R .
All (12) Conservaﬁlon Judgment Items .91 1.15

(Supporting: Explanatlon Not- Required)
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.
Hoyt-Reliabilities for the Seriation, Trénsitivi§§ of Length, and Trads?tig:;;i;;) N

Weight Subscales' Gombining Kindérgarten and Third Gnqdesifyﬂ= 120) for the U.S. Sample
... . . - ‘(Initial Assessment Year's Results) + - . N o
- N 'S . . '.:
;ﬂ:" ’ . ’ /.
Z ~ [ ‘[7_3 K A ,
i . < N R ¢ . .. . e . N K P
. nﬁ R » " . .“ s 8oy ﬂ\—A- q*-:u.vv Velee a9 R ‘ Standaré_"Ezg_ror
« ' . subscale £ - ‘ . L -] "Hoyt of Measurement
N N ' y B . - - ‘.Y
. ALl (5) Seriation Items B .63 SR
all' (5) Transit¥yity of Length Items ' YIS .39
. A
All (5) Transitivity of Weight Items ‘ .91 .33
. All (10) 'Tradsitivity of Length and Weight o .
] Items Combined . ' .87 .8l
R / .
. , ‘ . - - -
- ’ " TABLE 1T : C
' Hoyt Reliabilities for she Some-A11 and Cardinality Tasks
, ) Combining Kindergarten and Third Grades (N = 120) for the U.S. Sample
2 o (Initial A;sessment Year's Results)
- N N B ~
P4 “ hi ~
' ’ . . ) . Standard Error
3 Subscale ( \ Hoyt of Measurement
.~A ‘5 ) \ ‘ 4 : - . - - ‘
All (4) Some-All Items ° PR .37 . .45 .
' ALl (5) Cardindlity Items ./, L 72 .72
L . ] : o ‘ ; , ’
% . ' " ’ : . .
) ’ ~JABLE 12 ‘ :

Héyf Reliabjlities for Subscales of. the €lass Inclusion Task .
Combining Kjndergarten and Third and Sixth Grades for the U.S. Sample

. (Initial Assessment Year's Results)
, v ) . -Standard Error .
Subscale : b Hoyt , of Measurement
Class Inclusion Items.l-through 4 A P .63 .63
v ‘ ' Y

All (5) .Class fnclusioﬁ Items

.67 - .75
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" Groupement T

- -

; E reads ‘the questions very slowly and emphasizes the words underlined.

-

¢ 4 MY

glmay repot questions .only. . - . .
I, Circulor Stimuios . ’ ‘ . {fﬁ .
. 'A.,‘ Prelimiaary Counting - &,v;,;;“ e
. 1. COUNT ALL THE CIRCLES THAT HAVE' SOME YELLOW ON THEM, (4)*
. Ve . 2. COUNT ALL THE CIRCLES TAAT DON'T HAVE YELLOW ON THEM. (4)%
. .B." Composition . ‘.f ", “ s 4 i
, I aRE THERE THE SAME NUMBER OF CIRCLES WITH YELLOW ON THEM
AS THERE ARE CIRCLES? ,
2. WRE THERE MORE'CIRCLES THAN THERE.ARE CIRCLES WITH YELLOW
ON THEM?, ., 5 _
I’.nversion o SR ‘ -

Ve

1, ‘IF I TOOK AWAY THE CIRCLES ‘WITH YELLOW ON THEM WOULD THERE

. ., BE SOME CIRCLES LEPT? Y

»

IF I TOOK AWAY THE CIRCLES WITH YELLOW ON THEM WOULD ALL
THE CIRCLES BE CONE? . o ¢

2"

A - -

II. Ti'iangular-Si-imulus o

[y - ]

A. Preliminary Countidg: A
1. COUNT ALL' THE TRIANGLES.THAT HAVE SOME YELLOW ON TH.EH (4)*
' ) 2. COUNT ALL THE TRIANGLES TH’AT DON'T HA\@ Y}!LLOW ON THEM. (4)*
' ; ¢ '
'(l © B.' Composition - , s \\
(1‘. ARE' THERE THE SAME NUMBER OF TRIANGLES wi'm YELLOW ON THEM
AS THERE ARE 'TRIANGLES? .
+ 2. ARE THERE MORE TRIANGLES THAN -THERE ARE TRIA}fGLES WITH
. . YELLOW ON ‘I'HEM? .
C.- Inversion' V
°1. IF1I TOOK AWAY THE TRIANGLES WITH YEBLOW ON. THEM WOULD THERE
\d " BE SOME TRIANGLES, LEFT? R
2. IF I TOOK AWAY THE TRIANGLES WITH YELLOW ON THEM WOULD ALL _

. THE TRIANGLES BE GONE?

-
L]

- * E may help _S__ obtain correct number of each stimulus.
. . » ) o

a4

s "
>
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Groupement II

Te

E reads the questions very slowly and emphasizes the words underlined.
E may repeat questions only.

I. Circular Stimulus

A. Preiiminary Counting ‘,

[]

1. COUNT ALL THE CIRCLES THAT HAVE SOME RED ON THEM. (4)*
2. COUNT ALL THE CIRCLES THAT DON'T HAVE RED ON THEM. (4)*
B. ‘Composition - - i

1., ARE THERE THE SAME NUMBER OF CIRCLES WITH RED ON TEEM AS ’
. THERE ARE CIRCLES? .

ON THEM? .’

—

2. ARE THERE MORE CIRCLE’}7HAN THERE ARE CIRCLES WITH RED

~7< C. Inveréion -

\

5 1. IFI TOOK AWAY THE CIRCLES WITH RED ON THEM WOULD THERE\

,BE SOME- CIRCLES LEFT” \
: \

. o
2. IF I TOOK AWAY_THE CIRCLES WITH RED ON THEM, WQULD ALL
THE CIRCLES BE GONE? ] .

II. Triangular Stimulus ' ) -

e %

A. Preliminary Cotnting oo .. L ' . '\\\‘;L '

1. COUNT ALL THE TRIANGLES THAT HAVE SOME RED ON THEM (4)*

2. COUNT ALL THE TRIAHGLES THAT, N'T HAVE‘RED ON THEM. (4)*

B. Compoéition ~
. . ~—

~ \
1. ARE THERE THE. SAME NUMBER OF TRIANGLES WITH~RED ON THEM o
AS THERE ARE TRIANGLES? s .

A . ;
~

A

2. ARE THERE MORE TRIANGLES THAN THERE ARE TRIANGLES WITH

_ RED ON THEM?. .

¥

i d ‘ ¢

C. Inversion

"1, IPF I TOOK AWAY THE TRIANGLES WITH RED ON THEM, WDULD«%HERE "

BE SOME TRIANGLES LEFT? : .\v .
. , oy
2, IF 1 TOOK AWAY THE TRIANGLES WITH RED ON THEM, WOULD ALL
/e . THE TRIANGLES BE GONE? ,' e
* E may help S obtain correct number of each stimulus. :, PR

. . .
/‘ 45 - . . :
. N . ‘ *
. P ’ »
. 1Y . .

*
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Groupement III ~ qhQ
E reads the question very slowly and emphasizes the worde underlined {

E may repeat questions only.

-

I. Circular Stimulus 1 : ) T

_ A, Preliminary Counting,

1. COUNT ALL THE CIRCLES THAT HAVE SOME RED ON THEM. (4)* . .

2.7 COUNT ALL THE CIRCLES THAT HAVE SOME YELLOW ON THEM. (4)*

~

T B. Composition

) g s
‘ ] lt ARE THERE THE SAME NUMBER OF CIRCLES WITH RED ON THEH AS
- o THERE _ARE CIRCLES WITH BOTH RED AND YELLQW ON THEM?

* 2. ARE THERE MORE CIRCLES WITH RED ON THEM THAN THERE ARE
‘ *CIRCLES WITH BOTH RED AND YELLOW ON THEM?

C. Inversion . ) ' .

/
<

1. 1IF I TOOK AWAY THE CIRCLES WITH RED oN' THEM, WOULD THERE
BE“QNY CIRCLES WiTH BOTH RED AND YELLOW ON THEMhLEFT? -

2, IF I TOOK AWAY THE CIRCLES WITH RED ON THEM, WOULD-ALL
THE CIRCLES WITH BOTH RED AND YELLOW ON THEM BE -GONE?

“e

II. Triangular Stimulus . %

-

A. Preliminary Counting . ‘.

1. COUNT ALL THE TRIANGLES THAT HAVE SOME RED ON THEM. (4)*

) 2; COﬁNT ALL THE TRIANGLES THAT HAVE SOME YELLOW ON THEM. (4)*

3
B. Composition - - ) . : - ]

~

1. ARE THERE THE SAME NUMBER OF TRIANGLES WITH YELLOW ON THEM
AS THERE ARE TRIANGLES WITH BOTH. RED AND YELLOW ON ON THEM?

: 2. uzmnzmurmmmmwnammWONmmrmnmnz
_— ARE TRIANGEES WITH BOTH RED AND YELLOW ON THEM?

4

, C. Inversign '

1. IF I TOOK “AWAY “THE TRIANGLES WITH YELLOW ON THEM WOULD
THERE BE ANY TRIANGLES WITH BOTH RED AND YELLOW ON THEM
LEFT? P - . .-

¢

2, IF I TOOK AWAY THE TRIANGLES WITH YELLOW ON THEM, WOULD ALL
THE TRIANGLES WITH BOTH RED AND YELLOW BE GONE?

) Ty :
*E may"help S ‘obtain’ correét number of each,stimulua.j
—~¥

ra v . -
.- - - .

486 _ O S




°. A \\ . Grouypemeat IV
. E neads questions very slowly and emphasizes words underlined. E may
repe t questions only.

JI. Stimulus 1 T ' '.
.' A, Preliminary Count:ix;g .
1. COUNT ALL THE YELLOW THINGS. (&)* =~ . = , ,
. 2. COUNT ALL THE YELLOW CIRCLES. (2)*" S | .

B. Composit:ion

‘ © 1. ARE THERE THE SAME NUMBER OF YELLOW CIRCLES as YELLOW
. THINGS?
‘7~ 2. ARE THERE MORE YELLOW THINGS. THAN Ymow'q"mcmsg ‘ R
C. Inversipn, e S .- I . S

1., 'IF I TOOK AWAY THE YELLOW THINGS, WOULD THERE BY ANY
YELLOW CIRCLES LEFT? )

2. IF I TOOK AWAY THE YELLOW THINGS WOULD ALL THE YELLOW
CIRCLES BE GONE?

. ‘. - s

5 Stimulus 2 ' y ' |
e o | ‘ S
'A. Preliminary Count:ing S . ’ . L
~ Q ' ’ .o -
L]
1, COUNT ALL THE YELLOW THINGS. (4)* . . 2 - - *

© 2. COUNT ALL THE TRIANGLES. (2)* - _

-~

B. Composition. ' : ‘ co T e v
1, THERE THE SAME NUMBER OF YELLOW TKIANGLES AS YELLOW -
t GS? el 4 . A e

o ) g ‘ .
ot 2. _}.RE THERE MORE YELLOW THING$ THAN YELLOW TRIANGLES?
| . . : ]
C. Inversion ;

»

U - "I.. IF I TOOK AWAY THE YELLOW THINGS WOULD THERE BY.'ANY
: : *

-

‘ .. YELLOW TREANGLES LEFT? - - -
| 2, - IF I TOOK AWAY ng YELLOW THINGS, WOULD ALL THE YELLOWY
1 L TRIANGLES BE GONE? ~ .. h R -
* . . "' ' ,‘ . . .. A » ‘ . .. - . :
r : L . . - _ .- . o . ‘ - |

* E may help,S obtain correct number of each stimulus.

. A . ' S
T 4T | g ’
] .7 L]
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. Groupement v
; : e
Like transitivity--the gaticks are separated by 2" ft. The middle stick
- is brought to each gide and compared.
. E reads the question very slowly and emphasizes the words underlined.
E may repect questions only. . ) . ;

Length - o ) : . o
' AX Preliminary Comparisons s .

‘

1. E shows S that the Blue e,tick is shorter than the Green .
'BtiCk. & 1 ' - [t

3

. -

. 2. E shows S that the Green stick is shorter than the Red '
* ' stick * :

B. Co:nposition
1. ARE THE BLUE AND RED STICKS THE SAME LENGTH?

- .2..-1I8 THE BLUE STICK SHORTER THAN THE RED STICK? .

14

C. Reciprocity Cbinparisons ~

1.  E shows S that the Red stick 1is longer than the Green

stick,* -t 4 . _

-2, E shows S that the ‘Green stick is longer than the Blue Cos

stick.* .- -, .
¢ ; - ” ta q- .
. D. . Reciprocity ' o)
P », i ) . .
5 " 1. " ARE THE RED AND. BLUE STICKS THE ‘SAME LENGTH? '
JEE T 2! IS"THE RED STICK LONGER THAN THE BLUE STICK? —
. . :‘ ' . ‘ . . v .. J‘ , ‘ —
II. Weight : ’
o A, PrelimiQa-rg\,Comparisms ' ! C . ” -
- ‘ l. E shows S that the Red atick is/ligll'ter than the Green -
. stick.* e .
- * 2. E shows S that the Green stick is lighter than the Blue . -
. - . “stick.* T - @
o B. Compoei'tion .
C N
, 1. DO THE RED AND BLUE STICKS WEIGH THE SAME? G
ce T2, 18 HE 'RED "STICK [LIGHTER THAN mz BLUE STICK? — |
T C, Reciprocity Compar'isons; . o o 5 ,
—_— 4
q A E showe s that the Blue stick 1g heavier than the Green )

v - .
. B
3 '/ ’ : ‘
. . .
. k] . ‘. ' 48 ‘ h . R ]
.
. N -
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O ’ ' : Groupement V.continued
‘ . stick.* . X T
- 2. E shows S.that the Green stick is heavier t:han the Red
R stick. - ' .
’ JD. Reciprocity . ’
y 1. Do THE»BLUE AND RED STICKS WEIGH THE SAME? : s
" ) 2, IS THE BLUE STICK HEAVIER TEAN THE RED STICK?
A . ) . )'
, + » I LA
~od B ’ '
b . " - D
¢ A , t
/ » 1Y A v . .),_
’ e !
. ? 4 L] .
' A . ‘ ‘ . .l - . e ; 1
N, ' “ e
ii C * E first’ asks S what is the relationship between ‘the two stimuli. E !
- helps S t4 understand and verbalize the relationship before going-on, :
| 1%e., ARE THESE. THE.SAME? HOW ARE THEY DIFFERENT? WHICH ONE Is - Loy
' LONGER, (SHORTER, HEAVIER, LIGHTER)? .. . o ‘




'éroupement VI

.
..

-E reads queétions very élowly and anphasizes ‘the words underlined.
E may repeat questions mly. )

I. Length : o : 1 vt
‘A, Preliininary Compar.isone N

l. E shows S that the Blue and Green sticks are the- same 2

a- . length * a
) +2. E shows § that the Green and Red sticks are the same
\ Tength.* .
) B. Composition . - .

1. 'ARE THE BLUE AND RED STICKS THE SAME LENGTH?

2, 1S THE BLUE STICK SHORTER THAN THE RED STICK?

’ s ‘

C. -Recjprocity Comparisons

1. E shows S that the Red and Green st:icks‘ are the same

A ) length * . Y
N ’ ’ 4 ' B ‘-‘-vf
2. E shows S that ‘the Green and Bl&é sticks are t:he same
lengt:h * , > \ :
, . ' &
D. Reciprocity . L A y .
L 1., ARE THE @ AND BLUE STICKS “THE SAME LENGTH?
/ﬁ 2. IS THE RED STICK LONGER THAN THE BLUE‘STICK?“” e e
’ . . " x L
II. Weight", o ! o
) . .
' A. Preliminary Comparisons ;
’ . 4 > . . . .
/ C 1. E shows S that the Red and Green stf'%ka weigh the same.*
. _ 2. E shows S that t’( e Green ,/‘and Blue sticks xgeigh the :;:ne._* .

B. ‘Ccmpos‘itidn - ’

q ’ T B
. .

~ 1. DO THE RED AND BLUE STICKS WEIGH THE SAME?

2. IS THE RED’ STICK LIGHTER THAN THE BLUE STICK?

c. Reciprocity Comparigong, ks e : : N

-~ s ) = -
P

KR 1. E shaws .S that the Blue and Green sticks weigh the same.*

2. E shows s tha‘t‘t?he' Green and Red stické‘_ weigh tl}e same.* -

. -
M ¢

. ’ .
" . - [N
» , N 5 ! '1
) ~ 2 - '
. )
[

0

.o
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Groupeﬁent.VI continued

D, " Reciprocity . ’ g .
e~ 1. "DO THE BLUE AND RED STICKS WEiGH THE SAME?
2. IS THE BLUE STICK HEAVIER THAN THE RED STICK?

4

I

“w

* E first asks S what is the relationship between the two stimuli. E
helps § to understand and verbalize the relationship before going on,
i.e., ARE THESE THE SAME? HOW ARE THEY DIFFERENT? WHICH ONE IS
LONGER (SHORTER, HEAVIER, LI R)?: ,

B

* rimor
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"g_reads questions very -slowly and emphasises

'.Groupement Vil

E may repeat questions only. '

Length and Weight

I.

' II.

Preliminary Comparisons

A,
than the- Blue stick.#*

A

B, E shows S
‘than the | Green stick *

Composition

A.

-

B’.l'

c.
D..
III.

N

A.

B.

IV., Reciprocity

'

A.

¢ B.

" ARE THE RED AND GREEN STICKS THE SAME LENGTH?

‘DO THE RED AND GREEN STICKS WEIGH THE-SAME?

1S THE RED STICK SHORTER THAN fﬂﬁ GREEN STICK?

IS THE RED STICK LIGHTER THAN THE GREEN STICK?

Reelprocity Comparisons ' ;“ ;u

E shows S that the Red stick is both shorter and 1ighter
‘Vﬁf

that Yhe Blue stick 1s both 'shorter and 1ighter

shows S that the Green stick is both 1onger and heaviey

than the Blue stick *

,

E shows S that the Blue stick is both 1onger and'heavier

‘than the Red stick.*

.
N

ARE THE GREEN AND RED STICKS THE SAME LENGTH?

DO THE GREEN AND‘RED‘STICKS WEIGH THE SAME? .

IS THE GREEN STICK LONGER THAN THE RED STICK?

gt

€ > .
IS 'THE GREEN STICK HEAVIER THAN THE RED STICK?

-

!

[

R

** E first asks S.what "is‘the relationship between the two stimuli,

.E

.)\F

Y

’ helps® S to understand ‘and’ verbalize the relationship before going on,
i.e., ARE THESE> THE SAME? HOW ARE THEY DIFFERENT? WHICH ONE IS .
LONGER (SHORTER HEAVIER LIGHTER)? .

» - * . x
. 8, PR ” . 4
e 7 '

.
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.




‘the. Green stick. 0 . .- : . .
‘ ) ‘ 1 *-
IV. Reciprocity . > . -
s . . !
" A, ARE THE‘BLUE AND GREEN STICKS THE SAME LENGTH? | ‘

P

E may repeat questions only./

Q .- I. Preliminary Compsrisons s L.

8 A. E shows § that the Green stick is shorter and \the same weight
v as the Red stick * . .
. - B: E shows S that the-Red stick is shorter and the ame weighf .o
' as the Blue stick.*. o > '

e L

II. Composition

®

A. ARE THE GREEN AND BLUE.STICKS THE SAME LENGTH?

'B. DO THE GREEN AND BLUE STICKS ﬁEIGH THE SAME?

‘c. 1IS THE GREEN STICK SHORTER THAN THE ELUE STICK%

. D, IS THE GREEN STICK LIGHTER THAN THE BLUE STICK?
’ v A . )

III. Reciprocity Compsrisons < o

A. E shows S that the Blue stick is longer and weighs the same as

* . 'the Red ‘stick.* , ) ' . i
1\ \, f [ o K * \

"B+ E shows, § that the Red stick is longer and weidﬁs the' same as

' B. DO THE BLUE AND GREEN STICKS ‘WELGH THE SAME?
ot e
C: IS THE BLUE STICK LONGER THAN THE GREEN STICK?

D. IS THE BLUE STICK HEAVIER THAN THE GREEN STICK?

C. L

& E first asks’ S what is th relstionship between the two stimuli. E
helps S to understand and|verbalize the relationship before golng on,
i.e., 'ARE THESE THE SAME?| HOW ARE THEY DIFFERENT? WHICH ONE IS
LONGER" (SHORTER, HEAVIER, LIGHTER)?f 4 :

mov . "
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‘ L ict%otomies g ‘ C o
DIVIDE ALL THESE DRAWINGS INTO TWO BUNCHES.. PUT .ONE KIND HERE AND ' N
ONE KIND HE For 2nd and 3rd Dichotomies, Ka:dds, BUT DO'IT.IN A , oo “‘“;‘
.DIFFERENT Wﬁ)IHAN BEFORE. y } . S T
¢ 1st Dichotomy ¢ ‘ '
‘s a. Exhaustive sort with number as only critérion ) Lo
b. JExhaustive soxrt with shage ag on)y criterion ¢ _ ‘-
c. "Exhaustive sort with color as only criterion B
d. Other . . . .
~ ’ ‘ ‘:1 *
.2nd Dichotomy ‘. .
1 . .
. et «
N a.” Exhaustive sort with numMei " as only criterion
. b. Exhaugtive gort with shig,as only criterion ‘ N
- ¢. Egxhaustive sort with color as only criterion ‘ ‘
d/ Other : .
, 3td Dichotomy . - L L.
.- a, Exhaustive sort with number as only criterion
" b. Exhaustive sort with ghape as only criterion '
¢. ' Exhaustive sort with color as only criterion \
, ~d. Other . ;
") , . ' -( ‘ ' \\ v
. ) :
. L . .
. % v
‘ L \/ "
N 1 U ’ ' '
¢ . ‘
1 *
' . S
1 . L)
o Y !
. # 4
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LOOK AT ALL THE RBD FIGURES

* Nb; othEr N .C ' 3 "J."::A’ . .. c . o *

fOOK AT ALL ,THE

“No¥:, Yes, , Other

LOOK AT ALL
e
Yes*, No, ot

LOOK AT ALL THE

No*, Yes, Other
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" ARE ALL THE RED FIGURES TRIANGLES? .- -

J . “U\
CIRCLES. ARE ALL THE CIRCLES BLUE?
BLUE FIGURES. ‘ARE ALL THE BLUE' FIGURES CIRCLES?
¥ -
v J *
. rd / ~
.l 'u)
.
& .
. . L
4 ) %

y




>

Class Iz;clusion -

1. Materials: 3 rei and 2 blue triangles
ARE THERE MORE TRIANGLES OR MORE RED PIGURES?

' more, triangles*, more red figures:‘ other

~ Materials: 3 yellow and 2 blue cir:c.‘l.e't?1

« - ~~

ARE. THERE MORE BLUE «'FIGUBE'S OR HORI‘E CIRCLES?.
more ci:rcles*-, more blue figures, other .

ﬂ Materials: 3 red and 2 blue.‘ tr‘iangles, 4 blﬁé .circlg.s

a. ARE THERE MORE TRIANGLES OR MORE RED FIGURES?

more,t;iaﬁgies*,, more red figures, other K

1
e

b. ARE THERE MORE BLUE FIGURES: OR MQRE CIRCLES? *.

‘j more blue figures*, more circles, other -

c. ARE THERE MORE BLUE FIGURES OR MORE.'TRIANGLES?

N

more blue figures*, more triangles, other

1

Vs
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Combinatorial Reasoning . o .

SHOW_ME ALL THE PAIRS OF CHIPS YOU CAN MAKE USING &HESE COLORS. THE
#TWO RULES ARE THAT EACH PAIR. MUST HAVE TWO COLORS AND EACH TIME YOU «.
ARE TO PUT DOWN A NEW ORDIFFERENT PAIR OF ‘COLORS.

.

4

° A. Four Colors o ' o L7
. . " . Correct (6)-Pairs: . Red (Green, Yellow, Blue)
. Green (Yellow, Blue) -
g ) 3 Yellow" (Blue) , , .
. _+ Number of correct pairs: \ . Lo - .
. Number of repeated pairs: _ N

* Approach’ {indicate one): 1. A(B,C,D) & B(C,D) &'C(D)

* P

- .

2. A(B,C,D).& B(A,C,D) & C(A,B,D). & D(4,B,C)

- : S - 3. Random, no apparent system

P

L - . . 4. Begins_ one~of the above, and .shifts to
: ) .. another of the above S,
) 5, Other - . Coo
] . . - C‘ - ¢ :
B. Six Colors - ) ¥ A

~ - 3 . * .
Correct (15) Pairs: Red (Green, Yellow, Blue, White, Orange) )

. S _Green (Yellow, Blue, White, Orange) -~
i , .Yellow (Blue, White, Ofange) ‘Tr—~7 . Y
.. ] Blue»(White, Orange) . - -
“ . White (Orange) .
- ' : SR N .
‘. “ * Number of correct pairs: L
Tl . Number of repeated pairs: . ) o
Approach: Same as above . ) ¥
.. . '\ "»
' C, Eight Colorsk L , _ '
Addiéional Correct (13) Pairs: Brown (Red, Green, Yelloﬁ; Blue, White,
. . ‘ “Y ’ Orange, Light Blue) ' .
- . _ ) Light Blue (Red, Green, Yellow, Blue,

White, Orange)

. ‘ o

Number of correct pairs:

Number of repeated pairs: . ’ e . .
. f /
Approach: Same,as above . - * ‘

r . , . ‘ -GN

*Administer only if 12 of the derived 15 possible correct pairs (i.e., .
Q torrect. pairs minus repeaied pairs) were formed with six colors:




Cardinality I ' o

NOW WE ARE GOING TO PLAY A GAME. I AM GOING TO SHOW YOU SOME . CARDS *
WITH TWO ROWS OF DOTS 'ON THEM. I WANT YOU TO FIGURE OUT WHETHER
THERE ARE THE SAME NUMBER OF RED DOTS AS GREEN DOTS, OR IF ONE OF THE ) :
Two ROWS HAS MORE DOTS. ' . . ; . ' '

. . K’. N 1] ‘\
ONE SPECIAL RULE YOU MUST Fou.ow - YOU CANNOT COUNT THE DOTS - YOU ‘-
HAVE TO FIGURE OUT THE ANSWER SOME OTHER WAY. L. « :

. One at a gime E presents a card on the table 1n front of S with the
green dots closest to S. S may not touch the card. E asks the ques-
tions below for each card. Allow as much time as ngeded {

Cardina;ify A (Red = 8, Green =:6) Y T ‘ . {/

ARE fHERE THE SAME NUMBER OF RED DOTS AS GREEN DOTS ON THIS CARD?

. . P v
NO* Yes ' \, vy

. 1
> it 2

1 - - s - ) : Lo *
"~ DOES ONE OF THE ROWS HAVE MORE DOIS?'t , . = | : ‘
' Yes* No - ) T e )
If yes, WHICH ONE? .“* Red* : Green o Tl .
If no, ) - : - * R
! ' X =

HERE IS A NEW CARD. . . N . C e
) ‘

Cardinality B (Red = 8, Green = 5) " ' ' -

AVE FEWER DOTS?
Yes«* *uo 7 ’ . . ot . .?/'.

ONE? . Green* . Red .. - . S

If yes; WHICH
If no,. -

HERE'ISANEWCARD.’ : -
Cardinality C Red = 8, Green.n,lp) ‘ . ) - s

. ARE THERE THE SAME NUMBER oF ‘RED DOTS AS GREEN DOTS_ ON THIS CARD?

Ay

T ) No* \<‘Yes

DOES ONE -OF,THE ROWS HAVE' MORE DOTS? : .
' Yes* Fo _

If yes, WHICH ONE?- Green* Red
If no,

* correct response



/ * . LY N .
\ 3
. T Cardinality I continued

HEREI"SA‘NEWCARD.. te

Cardinality D (Red = B, Green = 10) - N

.
| »

ARE THERE THE SAME NUMBER OF RED DOTS *AS GREEN DOTS ON ‘THIS CARD?

No * ‘Yes

DOES ONE OF TH.E ROWS HAVE FEWER DOTS?

. Yes* . ' Mo -t
If yes, WHICH ONE? Red* Green T L. : o .
If no, . . Lt . b o
HERE IS A NEW CARD. . - . Lo

Cardinality E *"(Red = 8,°Green = 8)

ARE THERE THE SAME NUMBER OF RED DOTS AS GREEN DOTS ON THIS CARD?

. Yes* No ° -, . e

DOES ONE OF THE ROWS HAVE MORE DOTIS?
L No * . Yes

H}?.REISANEWCARD ' L

Cardinality F (Red = 8 Green = 8) PR

ARETHERETHESAMENIMBEROFREDDOTSASGREENDO’ISONTHIS CARD?

..

‘v

Yes . No ) - ‘o,
DOES ONE OF THE ROWS BAVE FEWER DOTS? o ’ =
' No * ° Yes S ;,7 . : _ e v, ,

- ¢ ° H

To check against counting watch for lip movements, ‘and’ rhythmic i . .
motor responses. . PR )
o . . 3 r - *
3~ 4E's judgment of counting on thé part of §. . ¢ ) ' > -

. Yo ves . -
E agks .S, DID YOU FIND THAT YOU COULD/ ANSWER ALL .THE QUESTIONS b
WITHOUT COUNTING THE DOTS? - X /' . . s /

/ . | * .. . [ A 2
: Yes™  No. J s T A
' . . ”’a ) L . 4 -,
DID YOU HAVE TO COUNT SOMETIMES? / . : . '
No * Yes ' e o ' . ’ \
"% corrett reponse / : ' "
, " .99 4
%
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3 Soe . . -~ .- *
Cardinalfty I &q;?(nued - R .
CAN YOU EXPLAIN HOW YOU WERE ABLE TO ANSWER m QUESTIONS? Sy :‘

>

. matched ¢ircle (co:-resporﬁence) ' . . I
doesn't know . -
. ‘irrelevant justifidation ° ~
- ‘ counted eircles .
. some were bunched together and

others were spread apart SR - /
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Story B

Cardinglity II " '

. \ . - Y
- "y
SUPPOSE THAT I HAD 8 CQDKIES AND,YOU HAD 6 COOKIES.
LA

' WOULD WE BOTHCHAVE THE SAME NUMBER OF COOKIES?

Lo~ - No* -  Yes T

~ WOULD ONE'OF US HAJE MORE COOKIES?
s 14
. ) Yes* No °
. If yes, wuzcn ONE? E * .8 _r \
If no, S ) 3

.

' SUPPOSE THAT I HAD 4 COOKIES AND YOU HAD 4 COOKIES.

WOULD WE BOTH HAVE THE SAME NUMBER OF COOKIES?

-, Yes* | No_ - °

"~ WOULD ONE OF US HAVE FEWER COOKIES?
_ +No* Yes

E presents Card Ay and asks: .

<

< HOW MANY DOTS ARE ON THIS CARD? .

N\
g . Other

F

-

If other, E helps S count the dots.

E places A & A & B-between S and Card.'Al and asks:

—

¥

* correct response

.HOW MANY DOTS ARE ¢N THIS CARD’

If other, E helps/S count -the d\ots.

'DOES ONE OF THE'CARDS HAVE FEWER DOTS?

| No*  Yés
E presents Car\dBl and asks: - o L
| _ HOW MANY DOTS ARE ON THIS' CARD? k .
6* Other

If othef, E Helps S count the dots.

.y ' 61 l« ( ' "‘ ) "

i 8% . Other .

NUMBER OF DOTS ON THESE CARDS?
Yes* ' "

LS
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. 'Cardinality:il continued

3

E places Card A & B between S and Card B; and asks;:

HOW MANY DOTIS ARE ON THIS CARD? .,

"**E does not score these questions until both are asked. -
r——‘-—"—— .
* *¥correct response

RICT Y e

‘ IToxt Provided by ERI . P

P

L4

-

o - g* Other
If other, E helps S count.the dots. .
.. ) ARE THERE THE SAME NUMBER OF DOTS “ON THESE CARDS? ;
’ No* Yes )
¥
**DOES ONE OF THE CARDS HAVE MORE DOTS?
, .Yegz; No
**1f yes, WHICH ONE? " Greén* " Red
If no, .
d(' '}»
4
ﬁr-

3, * . -

. ’ T ' ‘ .

) ’4’.

. I .

¥ 4 > l\’ “

b ] v,
g -

-~ \'., s

!’

¥
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SERIATION .

: ‘ A-Serial Ordering -

- %

- E presents sticks (1 3 4,6,7,8 10) in a scrambled fashion and not
in a straight line.

~ . ”, ’ ?.
HERE WE HAVE SOME STICKS.- I WANT YOU TO ARRANGE THESE STICKS ,IN

ORDER. REMEMBER ALL THE STICKS HAVE TO BE IN ORDER. ‘

—

1if the child heeitates E askS'
FIND THE SHORTEST STICK AND PLACE IT HERE (to the S'efright) paus

AND PIND THE LONGEST STICK AND PLACE IT HERE (to the!§'s left).

NOW PLACE ALL THE OTHER STICKS IN ORDER BETWEEN’THE LONGEST AND

THE SHORTEST. T . v
E helps § to finish the task if necessary, : ) -
. : . ) ,
ARE YOU FINISHED? ARE THEY JUST "RIGHT? ) ] “
. s .
E arranges sticks in correct order before-proceeding to next task.-
8
s . ) c » -
4
. . .
-~ _‘; ] ' .
a - /’
!
s I ! =
- > . . )
’ by ¢ oy Y ’ ® ’
- 63 . -
y 4 - - ’
e ' %" 4 " H ' . ) .
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i C ‘ " _ SERIATION .  ~ "
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[

k4

‘. .’ B-Additive.Seriation - T

- s M. W o e A s PN t
.

- Tt

v -t . . ' - s

E adjusts- the array so bhat there is an’ inch .space between the sticks
and a two inch space between [the sticks where a s;ick 15 to be "added.

Pause. - . T . o . :

o 4 Lo a
, E places the rémaining sticks 2,5 9) an _ inch apart betweep the
origindl array and the S 1% order anid in the game ascending direction

as ‘the original array. - - ~ . . .

~ - .
I - 3
f

HERE ARE THREE MORE STICKS THAT GO WITH THE OTHER STICKS - GAN YOU
SHOW ME WITHOUT TOUCHING THE STICKS WHERE THIS STICK (pointing to 2)°
WOULD GO INTO THE ORDER OF STICKS? E repeats this procedure with ,
stick 5, then' 9. = - — Y

Y

*

»

Prediction:
—

v
~
hd ¥

NOW PUT THESE STICKS INTO THE 'ORDER WITH THE OTHER STICKS. ?UT THEM
IN WHERE THEY BELONG. t i, T

\ B o
1f s fails to understand the task, E places\one of “the sticks [for
him. - ‘ ,

- “ , . \ v

After S has finished E asks; ° o I ‘ '
hd ‘ ’ -
HAVE YOU PLACED THE STICKS THE. WAY YOU WANT TAEM? CHECK AND MAKE® .
SURE. .
o

v 4
.3 -

Placement: (If'g_helps; score- that stick incorrect.) e
o A ' Lo ¢+ oo 810-880~7

- .

.-
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: . : 3 SERIATION
(\’ . i - . ) . ) C / ’ ‘
Serial Correspondence
. ‘E places the circles between the4§_end the order array of sticks-in
\ ai‘ \. a mixed fashion. )

’ 'HERE ARE SOME CIRCLES, I WANT YOU TQ ARRANGE THESE CIRCLES IN OKDER:
' REMEMBER ALL OF THE CIRCLES HAVE TO BE IN ORDER. PUT THEM.IN-THE -
SAME WAY AS THE STICKS. o L .o

’

o - ' oA
2 “~«{f the child hesitates E asks; .

LIS

C-Matching - FIND THE SMALLEST CIRCLE AND PLACE IT HERE (to the side of the °
N , Case shortest stick) pause AND FIND THE LARGEST CIRCLE AND PLACE IT HERE
' 5 (o the side of the largest stick). NOW PLA&E ALL-THE OTHER CIRCLES,
IN ORDER BETWEEN THE LARGEST AND ‘THE’ SMALLEST CIRCLE.

M . * - v

" . - The circlés should be very close together but not touching. -

“ NOW LET'S- MATCH EACH 'STICK TO THE CIRCLE IT GOES WITH. Pause to see
if S can make the éorrect correspondence order. . .

&

he hesitates E asks: - . ~ . L
PUT THE LONGEST STICK WITH THE LARGEST CIRCLE. Pause. PUT THE <
SHORTEST STICK WITH THE SMALLEST CIRCLE. NOW PUT T EACH,OF THESE
- . STICKS WITH THE CIRCLE THAT IT GOES WITH. THEY MUST BE THE RIGHT

. -SIZE FOR-EACH OTHER. < )

0

R If § responds inc°rrect1y E replaces the sticks and circles to
cofrespondence and explains, N

. EACH STICK GOE§ WITH.A CIRCLE. THEY ARE THE RIGHT SIZE FOR FACH

e OTHER, ‘ B . . R

! <0 <. . ) ‘ ) ) / .

‘ E extends the stick array so there ig* an’ extra.twa sticks at each N -
- ' end of the circle array. giace sticks ‘so the longest sticks are °

’ ‘ ) roughly 4 inches above. the largest cireles. Oxder sticks over

. .+ - spaces between éircles. E points to-stick 5 and asks: oo '_

bl ¥+ .,

D- Extension PQINT TO THE CIRCLE THAT GOES WITH THIS STICK. THEY HAVE TO BE THE

. dnd’ RIGHT SIZE' FOR EACH QTHER. © 4 . ‘-
' Compres- ] S
.slon - E repeats this,procedure for sticks 2 and 7. '

Ly
* Cases -~ ° . "
\ 4
:
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Serial Correspondence continuéd v
- . ' o
S may not move the sticks or circles. 3 _

[

) E returns the sticks and ‘eireles to correspondence and once, 'ag'ain
' establishes the relationship betwgen the circles and sticks. - .

g compresses sticks (4 inches above largestﬁcircle) g0 all the sticks
are one inch apart and clustered between circles 4 .and 8. E points
* to stick 6. . . .. ,

>
T

POINT TO THE CIRCLE THAT GOES WITH THIS STICK. THEY HAVE TO BE THE
RIGHT SIZE FOR EACH OTHER, . . ' 3

E repeats this procedure for stick 8, then 3.

E returns the sticks “and circles. to correspondence and once again
establishes the relationship. between the circfes and sticks.

E scrambles ‘the sticks. E points ‘to stick 4 and asks:

* E-Scrambled WHAT CIRCLE GOES WITH THIS STICK? YOU CAN DO ANYTHING YOU WANT WITH

Cage THE STICKS. (Don't tell ‘to construct the order even though it is
’ permissible.) REMEMBER, THEY HAVE TO BE THE RIGH.T SIZE FOR EACH
, OTHER.

E repeats this procedure for stick 9,- then 5. If S moves the sticks 1

during a trial, E scrambles the sticks again. o, :

: If § does not reconstruct - then E asks: st y .

N ° & »

\~ HOW CAN YOU BE SURE T THIS STICK (5) GOES WITH THIS CIRCLE (5)? ) "
YOU CAN DO ANYTHING YOU WANT WITH THE STICKS.

»

) reconstructs e ¢ L. ¢
_ e doesn't know:or g\uessed e i
; AU irrelevant justifi»cation ’ -
e ’ relevant juatification but dOEs not reconstruct ’”
]
, L3 " . P
. 4 - ':,' : . . -
* v .
N M ~l A' " .
. 4 e i !
4 L}
N ~ f
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Conservation and Tramnsitivity

Warm-Up

Materials:

Picture of two unequal parallel lines
*»  Pwo blocks of unequal weight I .
4 - N .
; : ) ] ) L
Instructions: B ' e .
. & B .
(1) Length: The E places a pigture of two perceptibly unequal
parallel lines (10-cm and 20-cm). to the center of the table,
- approximately 8-10" inches from the 8. The picture is
. arranged such that‘the longes} ¢20~tm) line is nearest the
A\ S. The E then asks the following questions:

"(a) ARE THESE TWO LINES THE SAME LENGTH? : :\

Yes Mo I Don't Know No Response -

.

(b)Y WHICH'LINE IS LONGER?

10-cm  20-cm _ 1 Don't Know No Response
. 1 4 — —
5, ) " (e) WHICH LINE IS SHORTER? " \
. 10-cm 20~cm I Don't Know " No Responée

) ‘ -
- , y) ' -
] i
9 ‘ ] N
i / i
- A !
- - 1-
[} M H
- ’ |
’ . -
s i +
* '/‘ A
3 *
A s [}
. : /
‘ . . |
-~ o (NS >
R » - .
>
s - M ’ 1] ’
[
- ) ’
| 67
[ c PR |
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eeeee—..  Warm-Up continued T .

.
. N <
- - a

. . * H
- »
o— - v R ) ¢ A

_(2) Weight: The E gives the § a block tq hold in. eacl} hand, and
asks the following questions'

r 3
s .
(a) ARE THESE TWO BLOCKS THE SAME wmcrm?_ 3 *

- | —

- .‘ . “
.(b) WHICH BLOCKWEIGHS'!_{?RE?. o ! ' i.., . \

Yes No~ I Don't Know . No~ Respofise

t L7

, Small Large "I Dan't Know No Response __~

(c) WHICH BLOCK WEIGHS LESS?. , , Tt

. ¥
N -t

¢ SmaIl™ Larg‘eh' I Don't Know/ ‘No Response

. - i

. 7

. . . |¢ L . ; ‘
\/I\f\‘a S does ‘not seem to understand the, relational terms, the
: E ma repeat the warm~up or that portion about which the S see)ms
unce{tain . ‘ L e

.

T 1 I o L .
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Transitivity of Length
+Materials: ’ .
* . . . - *
27-cm blue stick . .
28-cm blue stick : -
28-em white stick j - ¥ s
Instructions: . . T
v ~ . . L4 .
- The E places the board, having 27-cm blue stick and 28~cm
blue stick glued .down approximately 4§e arm's “length apart, 8-10
inches from the § in the middle of the table. The sticks are -
positioned such ‘that the midpoint of each stick is in direct rela-
tion to. the other.stick. Taking the 28-cm white stick and placing
it in the middle of the board between :the two blue sticks,oqpe E
88}'8 : -~ . o
HERE ARE SOME STICKS WE WILL BE WORKING WITH. :

) The E then places the 28-cm white stick next to the 28-cm blue

stick, making the ends nearest the S even, with one another, and so
_the S can observe the sticks to be ‘of equal length. The § is

required to verbalize this latter_fact . -
ARE THESE TWO STICKS THE SAME LENGTH? S ' '
’ ’ ’ . - *
" Yes No I Don't Know ___ No Response o

Next, the E places the 28-cm white stick next to the 27-cn blue
‘stick, again making the ends nedrest the S even with one another,
and so the § can observe that the wiite stick is the longer of the . °

two. The S 1s required to verbaiize this la?tgi\fjft. -
IS ONE OF THE STICKS LONGER? . ’

2 LI

Yes No IDon't Know No Response P

’

’ -

(If "Yes, " then) WHICH ONE?

White °  Blue - I Don't Know N‘"Response R

1)
' - ’. - L. A

i S

-
.

" .
..




Transitivity of Length cwontinued":.

7
a

Finally, the E removes the white stick from the ta.ble, a.nd asks
the following questions: - . :
(a) ARE'THESE TWO STICKS THE SAME LENGTH?, | :
\ ) . . . ‘ * :7 N . - .
> Yes No _ IDen't Know __ No Respomse, " ., o .

Y . <.
S .

*

- »

s +

I
8 No - I Don't Know __ No Respomse _, » . :

“%es," then) WHICH ONE? vt 5 T T

27-cn __ I Don't Know” _ No Respgees
(c). IS ONE QF THE STICKS.SHORTER? - - )

Yes I Don't Know No Respqnse

(If “Yes," theg) WHICH ONE? T -

27-ch __ .28~€m

I Don't Know No Resporise - FAE

A - . &




Transitivity of Weight . o h -

Materdials: _ . Lo

Ty -

one red and one gray clay ball of equal weight
One gray clay ball .of -a- lighter weight \
. s '

P - . . - N -

Ingtructions: o <$\‘ .
The ces the three clay balls in the middleigf the table

-

8-10 inches friom the S, and says:

[
L4

HERE ARE SOME CLAY BALLS WE WILL BE WORKING WITH. ) s

The E then hands thelg—aﬁe red and one gray clay ball of equal oo
weight, The S is required to verbalize this latter fact. .

. DO THESE TWO.CLAY BALLS WETGH THE SAME? - : S
Yes ___ No . IDon%t Know ___ No Responae »' S
- lg . . s 5 . 3‘ . :. » . . -

Next, the E removes the \gra clay ball from the S's hand and places

the gray ball on the table 8-10 inches in front of the hand in which

it was -held. Then the red clay ball is removed ‘and placed in the _—
hand opposite the one in which it originally appeared. Next the’

lighter gray clay ball is placed in the remaining empty hand, so the

S ¥ill know that the red ball is' the heavier oftghe two. The § also

is required to verbalize this latter fact.

«

. DOES ONE OF THE CLAY BALLS WEIGH MORE? .

. o /
. . no o : . . Lo
Yes No - I Don't Know **No Response ’ ,
: : g X
. (If "Yes," then) WHICH ONE? ' a -
Red Gray I Don't Know No Response
. b ~ - - > 3 .
Y . '
« - 4 &
. - ’ "
. "\ ' "'z ’ E
. . /\ ‘ -




64

r

.

" . (If "Yes," then) WHICH ONE?
__). R

” o .
.

. ¢ -
.

. Transit:fvity of Weigﬁt-continue’d
P . e
The gray clay ball is removed and placed on the table- 8-10 inches
in froat of the hand in which it was héld. Finally, thé E removes
the red clay ball from the table, and asks the following questions‘ .

2 .

ha

~ (a) DO THESE TWQ CLAY BALLS WEIGH THE SAME? )

3 .

: = - —_ -
3 —

Yes “ Mo I Doni t Know ____ No Response

(b) DOES ONE OF THE CLAY BALLS WEIGH MORE?

—~

Yes No I Don t Know _~ No Response

" ‘ —
- .

v (If "Yes," then) WHICH ONE?

“e

- Heavy -~ Light - . I

- ~

(c) DOES ONE OF. THE CLAY BALLS WEIGH LESS?

+ . Lo

" Yes No * I Don'f Know. No Response _

< . 4 . . o~

+
Light Heavy -




A \/ Yes .. No I Don't Know ___ No Response : B

* . . o ‘I -: :
¢ Conservation of Llength o
. *  Identity Format
,'\_ . : , ’ ’ o . ) -

Materials: Yoo

- »

\ One 28h m strlng . ' . B

. N :
Instructions: ] : ) . . ‘ : e N

. =

(l) Prediction' Placing the 28-cm string in the middle of che
table 8-10 irchés from the S, so the length rums horizontally
in a styaight line £rom the 8's left to right, the“E asks the
following questions: : - A N

(a) IF I WERE TO MAKE THIS STRING INTO A CIRCLE,. WOULD THE ‘
L STRING "STILL, HAVE THE SAME LENGTH?

]
-

PIvS Yes "+ No 1 Don t Know No Response ___ o
.- (b) IF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD'THE
4 . STRING BE LONGER? “

: - +

s » .

-

——

() IFI WERE TO MAKE. THIS STRING INTO A CIRCLE, wouw THE
c #STIRING BE SHORTER" . .

< - ' *
2 < Yes _ No * v I Don't Know No Respomse
[ » ° ) -
. . P L} ¢ s
v - . .
. ‘ ) . e
T 0 v -
-tk - :
a - - N j P
B2 eyt N
s ) : T
7 )4 o - *
- . ya ! .

- - - -
N . /
.
4
7 r - i r ¢
. . . <
- - 4 ’ * ’. .
~ . > s - '
- . * - . L3N ’
- ~ ]
’
0 T ! N .
s - A
L]
4 . . P . - .
J. ' 3 - - ’ R
- ' d ’ P -
. . . r , p
- ¢ » L
* ‘ zl . v ¢ III‘/I‘ /"
' . SN . .

i “% d ‘e ‘e
4 h > . “ . ., A
. . . RS e e,
. . : . L te, e , o .,
- ¥ o o [ ‘%
‘ i o, .o, -, ) . . e . T, .
’ * te o “ . L) . . e o ., 4 .
. , v Dy
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Conservation of Length continued

»

N
»

Deformation: The E then forms the st:;:{.ng into a circle (toward
the §), and aska the following questions

(a) IS THIS STRING THE SAME LENGTH AS BEFORE?

y Yes’ '7 No ~ I Don't Know No Respgnse-

(b) IS THIS, STRING LONGER THAN BEFORE? =~ - ‘
.Yes " No < I Don't Kanow No, Response ‘
(c) IS THIS STRING SHORTER THAN BEFORE? ’ )
Yes No, I Don't Know No Response
i - - ]
‘ A )
- 1
L »
. S ' )
s *
i" M . 3 -~ , g
. ' \ . .
- ‘ - &
S
|
. ) \
‘- JRERT ’ G

-
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Conservation of Length . / ..

Eqﬁivalgnce Format

Materials:
Two 28-cm. strings - ~ . - ..

. 4 . ) - . ¢
Instructions:' | v t .

- e L
the table 8-10 inches ‘from the S, so the length rins horizontally
from the §'s left to right, and so the strings are observed to be
of equal length. The § is required.to verbalize this latter fact.

. ARE THESE TWO STRINGS THE SAME LENGTH?
. . . - . .
Yes\ No I Don't Know ____ No Response .
- ,‘ (1)" Prediction: Leaving the strings’ exactly ‘as they .axe while = °

pointing té the string nearest the S, the E asks the follow-.
- ing questions. " © t

r
’ Ll

(a) IF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD THE

3

' ) TWO STRINGSQSTILL HAVE THE_ SAME LENGTH? .
. . Yes No _ .*IDon't Know ___ No Respdhse ‘ @
. (b) fF I WERE TO MAKE THIS STRING INTQ A CIRCLE WOULD ONE
. OF THE STRINGS BE LONGER?.
. -
. Yes No I Dop't Know No Response '~ .
' () F I WﬁRE TO MAKE THIS STRING INTO A CIRCLE, | WOULD ONE
S ) OF THE STRINGS BE SHORTER? -
g . “Yes No I Don't Know No Response ___ - .
Ve j ) Lo '/ — ) !i
- { ,\j: 4 . ()'l
. . ’ 7
Ty . . 1
. . .
- > . f ’
» » .
~ - 4 1 z ‘
. ’ - ’ b X \
. 75 « ‘
—~ * 4 L - , y

The E places the two strings side-by-side in the middle of - ~—,
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} Conservation of Length continued '

(2) "Deformationi: THe E then’ forms the string nearest the § into ° ‘£"7
" a circle (toward the S), and asks the following questions.

(a) ARE THESE _(};WO STRINGS TH.E SAME LENGTH AS BEFORE? .
, Yes ° No-: I Don't Know No Response

" (b) s ONE OF THE STRINGS LONGER THAN BEFORE? -

v

Yes No I Don't Know No Response

i ~

- (c) IS ONE OF THE STRINGS SHORTER THAN BEFORE?

Yes No I Don't Know. No Response
B > -
. - v
. .
: NG
: A
¥
4
o . ; . !
. & )
- - Ed
- ) . . s
. ; N ¢ , .
» \ - ‘ -~ -
» - .lv M
. [] * . . ’
5\ . . v :'
H » 'F - -
' I -
.
’
L
A

“ L
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. ’ . Conservation of Weight =~ | ) g o .
! . se j r 4 -
’ *  Identity Fommat - A Lo e : ’
* Materials: ‘ C, ) . - - ~
One green .clay ball . ! . . ) ' s
Instructions:. \ , .o ; A .
' -’ ' ‘ A J A
(1) Prediction: Placing the greeén clay ball in the middle of the LT
table 8-10 inches from the S, the E a;ks the following questions. S
[XY A -
(a) IF I WERE TO ROLL THIS CLAY BALL ‘INTO A HOT- DOG, WOU'LD THE D o .
PIECE OF CLAY STILL HAVE THE SAME WRIGHT? S o
- ’ N : 3 ' ' .,’.’
Yes "No 1 Don't Roow * No Response ___. ' - .
h— — - B - , ) ‘.
- (b) IF I WERE TO ROLL THIS CLAY BALL INTO A HOT DOG- -WOULD THE S *
' ) PIECE OF CLAY WEI’GH MORE? 0o e e
L, Yes No I pon t Know .. No. Re8ponse . o
. ] A B / f
: (¢) IF I.WERE TO ROLL THIS CLAY BALL INTO A HOT, DOG, WOULD THE L
' : PIECE OF CLAY.WEIGH LESS’ Y. L TN P Coe
" Yes No . I Don't Know No, Regp'dngse'.i}. -
E T
o -
j R .- B . . L'

— X
. - ¥ 4
.
. .
»
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v
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L ~
t ¥ . . . N . .
as v, ST . » 4 . L .
N v e * ’ » . . ¢ O ,
. [ M ¢ - -~ ¢ \ t . [

O 2@y * The E then rolls the clay ball into a hot\c-iog,
e, » hn a.sks the follawing squestions:s e

o B (a’) DOES THIS PIECE OF CLAY WEIGH: THE SAMEvRS BEFORE? <
Lttt "'.7 .t ¢ i L 0 T ., )
g . . " . .Q‘ “ N -
S .. “ . Y? p N,c? I Don t Know - No Re‘sponse v )
rel e . . 7 ~ " .
o e ) DOES THIS PIECE OF CLAY WEIGH HORE THAN ﬁEFORE? -
n' ,“‘n' ) L, . / ’ )
. ] S Yeb v No _ I Don t Know ___ No Response . :
i -, e 3 £
oL . (c) DOES THIS PIECE OF CLAY WEIGH LESS THAN BEFORE? -
o : w7 “Yes =, No IDon't Knob) No ‘Respo”né;e' ’
. . .. i - e ) ‘ ; A . . -.’ ,’
oo ‘ ¢ ) . L.
T < .o AN o
- . . ‘ . ; N Y » ¢ ~
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Conservation of Weight *

Equivalence Format. | ' , :
. Materials: , .
<o ] - ' )
Two brown clay -balls of equal weight . - L. aa
. ) . A R N B
Instructions: n SN ' 3

«

The .E gives the'S a cl‘ay ball to hold in each hand 80 the
- balls are -observed to be of equal weight, The S is required to :

> verbalize this latter fact.. o .

» ‘

ARE THESE TWO BALLS THE SAME WEIGHT? , .. ' . :

<

Yes»" . No _____ I pon't Know :__ ‘No Response ___
(1) Prediction" Taking the balls from the § and placing them Y

on the table side-by-side 8-10 inches from the S, ‘the E

" .asks the fol°lowing quéstions while pointing to one of the

. stﬁnuli. . ,

. [ «

(a) . IF I WERE, TO FLATTEN. THIS. CLAY BALL INTO A PANCA*E,
SWOULD THE TWO PIECES OF CLAY STILL HAVE THE SAME

Q

1
| WEIGHT? ) ‘
\ - ) ° .
Yés . No ___ IDon't Know ___ No Response ___
‘\} = r
‘ () IF I WERE IO FLATTEN THIS CLAY BALL INTO A PANCAKE,
WOULD QNE OF THE PIECES OF/ CLAY WEIGH MORE? © 0
T ¢ - . ,- .
Yee .0 No .- I ﬁon t Knaw - No Reaponse
~ (c) IF I WERE T0 FLATIEN THIS CLAY BALL' INTO A PANCAKE,
L WOULD ONE OF THE PIECES DF CLAY- WEIGH%ESS? —
?{es.. - ‘,“No’,“ I Don t Knaw No Response
T ’ ?.:":' ’; ; ¢ "
IEIRER S »
s SO v g
’ ". ' of"_' ’- . . . /’ .
- o ) a P
.‘I- & , ’ : }’ .
PN A
O o T A

'

.




B - . Conservation of Weight .continued ° . ot

. .o . - i ; < E : -
. a > M ’
Y

(2) Deformition; The E then flat:tens the clay ball int:o a pancake, e
and asks the following questions. < . v }

< . 1
- ..
]

+ (a) DO THESE TWO PIECES OF CLAY WEIGH TH.E SAME AS BEFORE" - T -

‘Y_e_s Né _‘_ I .Don 't I(now - ,No Response ) ‘,',» Lo

bR
K (b) DOES ONE - OF THE PIECES OF'CLAY WELGH MORE THAN BEFORE" e T
’ ' . ” /‘ . , ’, ‘. L
o Yes No: ... I Don t Know' No Responsel I
- ' N

. ; %
’ (c) DOES ONE OF. THE(PIECES OF CL,AY

X Yes No’ I Don't Know | °

4

Aruitoxt provided by Eic:



.Can from e“if:her €nd), fr;o:n t:he :gow nearest E.

' :n "'

;v.-/ . “

(a) ’90 'THESE Rows HAVE mE SAME mnn OF GHIPS?

e 1 _-
o .

’ (b), .How DO YOU xnow

sEEEEAEEEEEEEE SR S S S o T
’ ' -_ . * ; b . .- v r |
Yoo . S : - ; 3 |
' ‘ .. . < - ) . _ ) N \
SRS .- A Y
8 ) / ’ Conservation af Numbel I !
. ¢ =‘ e ' . : ‘: . ,4
" e Ma.terials* - Sy e . .
‘ * 20 plastic chips ; T ' oo ' -
. * ‘e * ’ 1 ’ |
R Proced’ure‘ The experimeriter ‘and subject construct two parallel rows
. , of evenly. spaced chips in the cenfer.‘of the, table, There is a precise
/ . -,. Dperceptual c,qrrespondencé between the elemen'ts o/f the two xows,
el . : .
oo (1) Prédicti.on. Leaving the rows. exactly as they are,. the -
e . . exper,iment‘er asks the following qﬁestions. .
: »” L] 4 ‘ e - 4’
. N ol (a) IE I WERE TO PUSH THE CHIPS IN '].'H'.l\’.‘gh ROW (po,gl.nting to . .
P o« .+ »'the row nearest the experimentez) VERY CLOSE-TOGETHER, - ,
‘e . ... ., WouLd TH»E TWO RDWS STILL HAVE SA@IE NUMBER OF C.HIPS?
e Y, T+ HOW DO YOU KNOW? o Fr T ,
° - ) .2 -
L : . . . > ‘
s .0 ¥ (b).'IF I WERE TO’PUSH THE CHIjS IN THYWWMALL dicat:&ng the ,
F ., + ¢ . same row) VERY CLOSE' TOGETHER, WOULD ONE O iy % L TR CONI NG
R % - HAVE® MORE: CHIPS? -
.y P Y ‘ , ’ r - — -
. (e) 1IF 1- WERE TO PUSH THE CHIPS IN THIS. ROW (indicating the .
: © " ss.., - samé row) VERY CLOSE TOGETHER, WOULD, ONE OR THE ‘ROWS’ - '
e ' QEHAVEEEWERCHIPS”H o / c
. . . ’ e 0 2 J ’ - . - R ‘ ;
. (2) Deformatlon' The experimenter pushes the chips .in’ the
, . ‘nearest row together until they touch. The row nearest the g r.
. L subject is.now roughly three"times as long as the other row.. . = ° >
A Lo ~The ‘ekperimenter asks the following (randonily ordered) .
< " quest;f.ons. . , ) L e a ‘ .
e (a) .D0 THESE THO Rows %VE THE"SM Nﬁ'MBER OF fuips? 0 LT
PR ‘v-e* ; ' - . . . ] ‘ eyl
Y :/:’ , (b) "‘DOES ONE OF THE ROWS HAVE MORE .GI{IPS NOW? T T
. o :; oi : '. e, . -' ', /I , ” ) ./ Lo ’ R . s . .-' , “
L, e (;;) ' DOES’ ONE “OF/ ‘ﬁm ROWS HAVE FEWER/ CHIPS NOW? HOW DO YOU '
, ,7-’ ; ""j"' T2 ';’ - g oy <, KNOW? ,-,',. /,_ Tt e - .. - . 'i': © ,", e /': b ‘;
,..v‘ﬁ? ", I:“»"v S P 7 AN p.‘ ), s, ", “ ‘ . “ s . .'-‘ ;
ST ,;(3‘) E repléces rinis to or:[.ginal order and t;hen removes one chip e
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.o e Auditory Sequencing Test .. R .. {

Administration with ‘the dhild~seated so his back is faéing E, start
by saying to the child' :5‘ J: Tu; S

I'M GOING TO SAY SOME NUMBERS TO You. IISTEN‘VERY CAREFULLY, AND . -
WHEX I M THROUGH SAY THEM‘RIGHT AETER~ME EXACTLY- AS I SAID THEM. Coe
Start with the first two’ digits, 6....9.. Give both parts of Level 2. o C
If the child succeéds on. either Sequence of Level.2 proceed through L
the test on this~basis--d&acontinuing‘when a child fails both

- sequences of ‘a level. ' The digits should be read at the rate of'one °

) per*half secondy’, and the voide. wouid be d:opped slightly on’ the 1ast . -
digit of a serieg '“w‘li” R - i
i ’ oL f. j%. R '_}’$ o .
§£2£i§& :' Lon T l;fv o ﬁﬁ; fJ; o ;-i ku,z T A
___Level 2 " ? : ‘::.':" A * i ) J: e ' s ’ > :
[ . \l -.< “:Qu?’. - ’;:m ::'- (’i‘z = e e ==
m—— xEES. 3 . v
g -
« 5-9-1 -~
s Level 4 -
8-5-3-1 )
S 3-9-8-6
. ).

4#6~2~1~8~9~3
8-6-1~2-9~7-5

Level 8

<

“4=7-1~8-5-3-9-2 o LT T T
- - 271’7‘5‘8-4‘9‘3 , ‘ . ,.‘ IR o “l.'"i"'.‘ : ".‘5.('/". N "‘..,".1,."" ! ‘.':.‘_,

. . R . s . T ’ . .

i
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¢ a ) . : 3Auditory;ﬁemorx_5pani_"; AR A

Administration with the qhild seated so his Back is facing E:
; »

n’_ I'M GOING TO READ SOME WORDS 0 YOU:(ALL I WANT YOU T0- DO IS-RE”EKT
THE WORDS I READ WEEN I'™M ALL TBROUGH LET S TRY ONEeOR TWO. FOR )
PRACTICE. . . °* [N
CAR .. . BIREY .. NOW YOU SAY THOSE WORDS L .

»
- »

| .
s L

jWait for the answer) If he does;Lepeat tHe two woras in any’order
I go. to Level 2'and begin the test.“ If he does not repeat the'words,
have him try a second series.. v - ol ‘

. -
. ’ B

LY
.

Conbinue illustrations until the task is understood + Then begin
T\\ testing with- theryords tisted under Level 2. Give all three parts
“"of Level 2 and proceed to Level 3 without comment. If the child .
succeeds on any sequence‘of Level 2, proceéd through the test. on this’-
_basis . . . discontinuing when .a child fails all’ three sequences on
any level ‘ ) -t AR Ty

, » . N )
Speak each word sequence with a one—half second .pause between each
word. Do notsgroup the: word gequences as you read them; but drop

.your voice on The last word of each series. Accept any pronunciation
of a*word that is intelligible——-do not insist upon Jjor correct pro—

nunciation.

4 . o
.

/// . o ) .

'''''

-

LOOK . . . SEE . . . NOW YOU SAY THOSE WORDS . f .:, . L

REERY
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‘Level 2 2 R
BELT aonsz : b
SCHOOI. caos*r '; DU
] BOOK smm C L ’
. [ WA b
- Level 3 © {
t . NOISE MEN -BED .. - . _ - - .
: HAIR _NIFE ROOM ,-' S
.- HEAD mmc e s - PR
- Le el.4 - R ".‘ et .
. a'A - -~ . "l."‘ . ..,‘
CHAIR END . CAVE smy o
. I A

.

N

et

CL ror LADY WALL ,’BOAT /

\GUY CROSS FISH WAY‘: [ -

I;‘evéi~ 3

. " TABLE' DUCK.

WOOD BQY

CLOUD -

) PEOPLE SHIR!

LIGHT/ P‘LACE SNOW , DOOR

FIRE™ ‘GIRL

i
~ !

LOT SU% PLRCE LION




v
L

. . - o - 5 ‘. .
‘ . { . ,"‘;. - - . . . - L : . ~,'~ '_l‘ - ) g N
.+ . Visual Orientation Memory“?est"{?%imary) S T P R

- - . N L. x 7 s ‘.
L4 . -’ - - .
~ . - N . - - ’ s Tm s te ¢
- ‘ ) ‘- . . .
.

This test cons%sts of 2 sample items and 20 test items‘_-Sample items are "Rot* e
included in the score.’ Each the items consists,of‘two,pages'

.. 4 ._',-. .

. - . T .
. The first shows the “"target" —r—r—3 “The second-hasg 4 answer S
, flgure, centered on_the page, . . . choices, arranged as "as - LT 0 w2
> ’ . T -+ 11lust ed. LS s .-
: illustrat ‘ RN - St 4

- - - - - - P

One of the answer choices ie identical to the target figure. The -other three are all

mirror-images of the target--left to right, upside~down, and‘ieft—right and upside- -

down. The child's task is to identify Ithe answer exactly ‘the| same as the t: “target he =
. saw on the previous page.. The position of the child’'s responses (numbered\%s shown)

is checked on a separﬁte score sheet. Each child is tested individually.

kY

- - ' . SR P - .
Administration ) s : e u',s-”f
<o - Y TR
.2 1. Sample-items. - . ) , s ‘ et e e
Tell the child: o T
- T ‘I WILL SHOW YOU A PAGE WITH A PICTURE. LEOOK AT IT CAREFULL"I' S0 )
K YOU WILL REMHCBER IT, LET'S TRY ONE. . . ' R
Open book to S1 ‘target page._ B , . ' PR
Lol - LOOK AT THIS PICIURR. .- ‘ -, -

N ~ o

Allow the chiid to look fbr 5 seconds. Turn to Sl answer gage. .. o :
rér TIKE THE

X

-

) CAN JOU POINT TO THE PICTURE THAT IS ON’ THE'PAGE
- T .. . ONE: YOU SAW BY ITSELF? R L -

-
~
t
> oA

If correct, (3)

» s .
s - GOOD. THEY WERE ALL THE SAME SHAPE BUT THAT ONE WAS ON THE PAGE THE SAME WAY AS .
T}!E ONE YaU* REMEMBERED. 2 - . . . . ) R

; *

Tuxﬁback to the target page of Sl so that the Z:hild can check to gee that his answer
was correct.

-
+ e v
" a

Say. ‘ . . ’
LET S TRY ANOTHER ONE LOOK AT THIS PICTURE. ’ 5 U—/
Turn to SZ target page.,fAllow child to look for 5 seconds. Turn to SZ answer page.
i ' R I , -
} i PQINT TO 'IIHE PIC'I‘URE JUST LIKE 'I.'HE ONE YOU JUST SAW. . ¢\ '
. ‘ .
n f% -correct, (1)t ‘ r S R l : »
L » { i ]
. L GOoD, TH#T »ONE WAS Jur'r LIKE THE ONE YQU Rmmmzzzn, et | h *
! ’ ’ ' . .
‘ urn back to;tde target page so that the child can chee¢k to see that hi ahgwer was T,
“correct., ‘ v .

L’ "_ . L 4‘/
v/ : 85




»
-~

, st . e . . .~ ’ YRR . v . “ .o “ 3
" " THE ONE YOU PICKED WASN'T ON THE PAGE m&vsm WAY AS THE ONE YOU WERE T0°
s TT T

. .77 - SO LQOK AT IT CAREFULLY, ° . -

o~y K : . S o
. 78' . "ﬁ: . . t.'
: » L . - " i 4 - - K %
a : . ¥ L o . . I 2P .
O - 4 N . ) T oL :
L Visual Orientation Memory Tgst continued . a -
s: I 1;. ; ! o . ‘- -- . - ‘ ‘ .- "‘ : ‘ '4,
s ‘,‘"‘ . .,. ", % . . L - '<" . ~ . w, & 7
+ 7« 'If incorrect on-either sample, turn back to show target figure, say: . .
o ,7"LOOK AT THE PICTURE AGAIN, O Y L TE
_.' : ".z v, IR . . ’- ' . LS ~ A
" - Turn*page to show responsess ' . T . - Lo Y

~ - = had “ .

¢ e

.« 'REMEMBER. POINT 70" THE ONE THAT IS SITTING JUST THE ‘SAME WAY. -

. f

°~;f ‘:he child does.not point- {:o _'c_d'z;rect': answer by the thirq.*trial‘) of 82, dfggon- -

‘ tinu€ testing. - Ce el .. , - .
. A‘ -, . . - . —— /‘/ \ ) .0 .

A

“ 2. Test Items L . ) T . L
Say: : ) IR :

LEE'S BEGIN.-LTHIS TIME WE CAN'T TURN BACK TO ,:'Ldox AT THE PICTURE AGAIN,

'Proc:e'e‘d thrgugﬁ t;st, alloi'lirig up to's seconds ‘t,d look at t:arg'et, no limft on'.
. time’ to point to gnswer. * Mark each response with,a check (¥) on answer sheét.
- On items 5, 10, and 15 after.child has responded, say: e

REMEMBER TO LOOK AT ALL FOUR BEFORE YOU poryr. ~ ', . -

-

If the child does not respond to ‘an item, say:

.

| MAKE A GUESS. T ' L

. Remember, you should not tell the child that his error wag because his sélection
went to the left or right or up or down---avoid all such labelling of directions
to keep the test a visual non-verbal’ task. ) ., .

NOTE: 'The wo—rds used in the instructions are ,just' m*eicample. You may change
* them to suit yourself. The imfortant thing is.that the c¢hild understands, .-

*

the task, . v

« . A child is expectsad to make scme errors Bn the test items, so do ;};Q:lp
-+ _ or correct him on the test except as indicated above. Once you start ‘the
-~ test items) give &ll 20 of them. A child may do.some of thé last ones
A correctly even thbugh he milssed many ofithe early ‘gnes. . On, the tast ita
it 18 all right for t?. child to go a litele fute{{f he wants to. -

®ogeomtng T - sl T R ' |

. . & ; . ~ - - . ) ‘u“‘
j . For each item one of the answer bpxes oir the, score, sheet ;’%ttsd (*).,'ﬁ’i; I,
8 the correct reiponae. To score the test, count the number ¢ checks in .the| ‘
- gtarred boxes. (The ,Samples 1 and 2 are no’:: counfed.) Write the mnnber,' corg%

in the space provided at the bottom of the page. _
L . s : Teero o
= . . ’ 8 6 . - ) .

3

4 . ’ -
' .

»

L

-
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) Inter—i’eem'ﬁinalyses (Point Bi-Serial Corre]ation Coefﬁments)
i - _ NS for the Groupements s, Tasks.
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\ TABLE B-2 7 S
Point Bi-Serial,Correlation Coefficients for A1l Class Groupement (I-IV) .
. Items Combining Kindergarten and Third and Sixth Grade Subsamples (N =180) -
{ (Initial Assessment Year's Resul{s) ‘ .
) 1
v - - .
- { « Poimt Bi-Serial (correlation of _
Subscale T Item item and total subscale score) .
* T G [ o ks
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Point Bi-Serial Correlation Coefficients for A1l Relational Groupement Items '
Combining Kinder?arten and Third and Sixth Grade Subsamples %N =180) . . - |
Initial Assessment Year's Results) e
. . _ , S
i ’ ) -Point Bi-Serial (correlation of
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fomy | R I
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Pomﬁ Bi-Serial Corre]atmn Coefﬂments 'for AH Composvtlon Brou er'ﬂeri'E'Items
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B3 [ - ] N =
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TABLE, B-10 o .o

Point Bi-Serial Correlation Coefficients for-Afl Groupement I Items
Combining Kindérgarten and Third and Sixth Grade Subsamples (N = 180)
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Point Bi-Serial Correlation Coefficients for A1l Groupement IV Items
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Point Bi-ge;ial Corre]&fion Coefficients for A1l Groupement V Items

TABLE B-14

v

_—
—

Combining Kindergarten and Third and Sixth Grade Subsampies (N = 180)
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